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Blister Packages of Butyrate Sheet 


Shoppers for tools are like shoppers for most things... they reach for 
merchandise that’s quality-packaged to stay factory-new, and clearly 
displayed for a close look—important factors in self-service. With this 
thought in mind, Fuller Tool Company began blister-packaging its pliers 
in sheet extruded of Tenite Butyrate...and sales almost doubled. 

Tough and resilient, blisters formed from sheet of Butyrate protect as 
they display. They are easily assembled to cardboard or other backing 
by flange-fit, as in the “Slideplax” package for pliers, or by heat-sealing 
or stapling. 

In use, sheet made from Tenite Butyrate has exceptional resistance to 
impact and its gleaming luster stands up under repeated handling 
Butyrate in special formulations also has excellent weather resistance— 
a factor in the expanding use of the sheet for outdoor signs. 

With this array of service properties, sheet extruded from Tenite 
Butyrate can often be used in thinner gauges than other materials. 
Economical thermoforming will shape it to intricate detail. And more 
than 42,000 colors and color effects in Eastman’s plastics color labora- 
tory are ready to add extra eye-appeal. 

You can get valuable aid in applying Butyrate sheet to your product 
ideas from an Eastman technical representative. Or, for some helpful 
literature on the uses of sheet made from Tenite Butyrate, write 
EASTMAN CHEMICAL PRODUCTS, INC., subsidiary of Eastman Kodak 
Company, KINGSPORT, TENNESSEE. 
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Pliers manufactured by 

Fuller Tool Co., New York 67, N. Y.; 
blister-packaged in sheet of 

Tenite Butyrate extruded by 

Joseph Davis Plastics Co., Kearny, N. J., 
and thermotormed by Plaxall Inc., 

Long Island City, N.Y. 
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In test flight, the X-15, America’s first manned space probe ship, has reached a speed of 
3370 mph, and an altitude of 169,600 ft. Ship was built by North American Aviation, Inc. 


How X-15 survives red-hot re-entry 


When the latest pilot-controlled re- 
search rocket plane, X-15, streaks in 
from space to re-enter the earth’s 
atmosphere, air friction heats its nose 
and leading edges to a blood red 
heat in seconds. 

“Blood red heat” temperatures 
might easily weaken the skin of the 
X-15... hopelessly soften, deform or 
destroy many other materials. 


How could designers make it pos- 
sible for X-15 and her pilot to return 
safely? 

The answer was found in an age- 
hardenable nickel-chromium alloy. 


2 


Developed by Inco research, it suc- 
cessfully withstands the destructive 
effect of intense heat. Even when 
red hot, it retains the strength which 
the X-15 needs to safely make its 
re-entry into the atmosphere. 

High temperature properties, cor- 
rosion resistance, strength, elasticity, 
beauty ...so many varied advantages 


can be achieved through the use of 
Nickel in metals. 


if your business is metals, or if you 
use metals in your business, call on 
Inco for the latest information about 
how Nickel and its alloys can help 
you. The International Nickel Com- 
pany, Inc.,67 Wall Street, New York 
5, X. ¥. 


eo, Ineo Nickel 


NICKEL MAKES ALLOYS PERFORM BETTER LONGER 
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INTERESTING TO NOTE 





Yale’s shy prof 


At a faculty meeting at Yale University 
many decades ago, professors were en- 
gaged in a long, heated discussion about 
elective courses and the merits of more 
study in the languages versus more study 
in mathematics. During a lull in the 
proceedings, a gaunt, bearded man rose 
from his chair and in a guarded voice, 
slightly louder than a whisper said, 
“Mathematics is a language.” These four 
words made up the entire speech ever 
delivered by Josiah Williard Gibbs before 
the Yale faculty. During Gibbs 22 years 
on the staff he was known as a shy, re- 
tiring math teacher—commonly referred 
to as “poor Gibbs.” 

In fact when Gibbs was offered the 


appointment of professor of mathematical 


physics in 1871 the question of salary 
never came up. Gibbs was either too shy 


Yale University 


or too embarrassed to discuss money so 
for ten years he worked without pay, 
living on a small family income and oc- 
casional fees received from a student he 
had tutored. It was one of the most 
economical faculty appointments in 
Yale’s history. In 1881, Johns Hopkins 
offered him $3000 to join their faculty 
Gibbs liked New Haven and told Yale 
authorities about the offer. They prom- 
ised Gibbs $2000 a year if he stayed— 
he agreed. 

Gibbs father, also Josiah W. Gibbs, 
was a professor of divinity at Yale, so it 
seemed natural that young Willard would 
attend the same school. The boy was too 
shy to take the formal entrance exami 


nation, so he was asked a few questions 
by a faculty friend of the family and in 
i854 he began his studies. Mathematics 
was of particular interest to Gibbs and 
a decade after receiving his doctorate he 
was teaching his favorite subject. 

Professor Gibbs was not only abnor- 
mally shy, but also an extremely sensitive 
man. To him, mathematics could evoke 
high emotion. One visitor to a Gibbs 
class reported that, “he stood at the 
blackboard filling it with equations while 
tears streamed down his cheeks.” He 
never married, preferring to live with his 
sisters. One of his pleasures was prepar- 
ing the salad for the family dinner be- 
cause “he knew a great deal more about 
the equilibria of heterogeneous sub- 
stances than did the others.” In 1876 
his treatise “On the Equilibrium of 
Heterogeneous Substances’ was pub- 
lished and was the subject of James Clerk 
Maxwell’s lecture in London. Gibbs had 
developed mathematical laws concerning 
the transference of heat energy between 
all possible mixtures of substances, In 
deriving these laws he adopted statis- 
tical methods “and therein inaugurated 
the whole statistical trend of modern 
physics and physical chemistry.” 

In 1894, Samuel Langley was trying to 
solve some difficult problems in aero- 
dynamics. He wrote to Gibbs asking his 
advice and received the most elaborate 
equations for theoretical aerodynamics 
which had yet been derived. The infor- 
mation was passed on to the Wright 
brothers and undoubtedly assisted them 
in their design. 

It was Gibb’s extreme modesty that 
kept him apart from public recognition 
—and probably cost him a Nobel Prize. 
The work of the shy Yale professor 
has indirectly aided all of us in engineer- 
ing. Some old-time Yale men may 
actually remember Gibbs. Others will 
long appreciate his contribution to engi- 
neering. Engineers—whether technical or 
managerial (see page 31)—have at some 
time crossed paths with the theories of 
Yale’s shy prof, Josiah W. Gibbs 

—Benedict A. Leerburger, Jr. 


SIDELIGHT 


Experiments recently carried out in the 
UK have shown that drunken mice are 
better able to withstand radiation than 
sober ones. The inference is clear—but 
you may not be able to protect yourself 
every night. In any case science has given 
formal approval to what may be the most 
valuable item in a well equipped fall-out 





shelter. 





REQUIRED SAFETY 
FACTORS in steering 
arm assured by 
designing it to he forged 


Typical steam forging hammer 


By designing with forgings, a truck manufacturer can count on the required 
safety factors, with minimum “beefing-up” of parts to offset unknown 
internal structures or non-homogenious materials. 

You, too, can achieve results like these by designing with forgings either at 
the start or on re-design. The benefits of forgings are equally impressive, 
whether you make home-workshop equipment or diesel engines. 

Forgings start as better metal ... are further improved by the hammer-blows 


or high pressure of the forging process. 


Write for literature on the design, specification, and procurement of forgings. 


Whew s% ow vital part, desiqn it to be TRIGieiee 


Drop Forging Association + Cleveland 13, Ohio — 
Names of sponsoring companies on request to this magazine. 
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BUILT-IN BATTERIES may cut the cord to many electrical appliances in the near future, 


Rechargeable batteries spawn cordless appliances 


Sr Paut, Minn—Since Jan 1, Gould- 
National Batteries has sent samples of 
a new hermetically sealed nickel- 
cadmium battery to 275 companies for 
study of possible application in their 
products. 

So far, the batteries have been built 
into a Remington electric shaver and 
Black & Decker has announced a }-in. 
cordless electric drill with a 4.8 v 
battery that produces 2.3 amp-hr. 
The company says it will drill 300 
3-in. holes through 3-in. fir boards 
with a single charge. The cells can be 
recharged 400 times before replace- 
ment. 

The battery was invented in Europe, 
but never developed there. In 1953, 
Gould-National acquired exclusive 
rights to the unit in the US and Can- 


ada. The advantage in sealed batter- 
ies is that they are safe (no corrosives 
can spill out) and easy to maintain. 
Since then, the company has been 
working on an R & D program to 
reduce the size, increase electrical out- 
put and evolve manufacturing tech- 
niques for the batteries. 


HOW IT WORKS 


The design is similar to conven- 
tional open or vented nickel-cadmium 
cells: the positive material of the 
sealed battery is nickel-hydroxide; the 
negative, cadmium; and the elec- 
trolyte, potassium hydroxide. A por- 
ous separator prevents contact be- 
tween metals. But it differs in that 
precautions must be taken to cycle 
gases liberated during operation of the 


Chem milling eliminates welding of complex steel panel 


cell areas, to prevent rupture of the 
seal. In cycling, oxygen obtained 
from the positive electrode during 
overcharge is channeled through the 
porous separator to the negative elec- 
trode where it oxidizes the cadmium. 
The resulting cadmium hydroxide is 
then electrochemically reduced (by 
the charging current) to metallic 
cadmium, which again becomes avail- 
able for oxidation. A delicate balance 
is required to assure that the rate of 
evolution does not exceed that of re- 
combination. Hydrogen, obtained 
from the negative electrode during 
over-discharge, is handled in much the 
same manner. 

The active ingredients of the elec- 
trodes are impregnated in the voids of 
thin, porous, sintered placque forms. 
In - conventional cells supporting 
screens hold the compressed oxides in 
place. The new method of handling 
active materials gives the unit more 
resistance to shock and vibration and 
more energy per sq in. of plate. 

At present Gould-National is mak- 
ing the separator in the battery out of 
synthetic fibers, but a continuing pro- 
gram of research is under way to find a 
dielectric material with even better 
insulation qualities, porosity to allow 
ionic transfer, and electrolyte absorp- 
tion qualities. 


WHAT NEXT? 


At present, units produce up to 
15.4 w-hr per Ib and 1.6 w-hr per 
cu in, Through its research program, 
the company hopes to produce smaller 


Complex structures can be designed and constructed without weldments, claims 
Anadite Inc, South Gate, Calif. To prove the point, the company chem milled 
a steel panel for a supersonic airplane. The 10 by 17 ft PH 15-7 panel has 27 
different step thicknesses ranging from 0.140 in. to 0.006 in. Tolerances, says 
the company, are +0.001 in. 


batteries with larger outputs. The big- 

gest cell in operation has 4 amp-hr 

capacity. Larger cells are planned. 
Among anticipated uses for the bat- 
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teries with their present power output 
are: portable radios, hearing aids, 
photoflash equipment, and toys. (At 
company offices, an experimental 
toothbrush is also on display.) A num- 
ber of tool room and industrial appli- 
cations likewise are in the offing: 
standby-power sources, power supply 
for test equipment, flashlight car- 
tridges, lantern batteries and control 
devices. Conceivably, there will also 
be space applications for running solar 
powered communications equipment. 


—E. H. Seidl, St Paul Bureau 


POWER DRILL makes machine re- 
pairs—far from energy-giving wall out- 
let. This is Black & Decker’s cordless 
drill to be marketed soon. 


ATT gives NASA rights to its satellite R & D 


National Aero- 
nautics and Space Administration has 
negotiated one of the most far reach- 
ing patent agreements ever demanded 
by the government from industry. 
It came recently when the space 
agency agreed to launch up to four 
experimental communications _ satel- 
lites for American Telephone and 
Telegraph Co in 1962, probably be- 
tween April and Oct. 

After months of negotiations, the 
government has agreed to provide 
launch and tracking service for ATT’s 
experimental satellites with the com- 
pany paying the space agency $6 mil- 
lion per launch. This is the out-of- 
pocket cost to the government for the 
Thor-Delta booster and launch and 
tracking service. The satellite has 
been developed, designed and built 
by ATT at its own expense. Further, 
the government does not guarantee a 
successful launch. If the booster 
should fail or other mishaps prevent 
the satellite from going into orbit, the 
loss rests with ATT. 

Admittedly, the NASA-ATT agree- 
ment is unique because only the gov- 
ernment can launch satellites into 
orbit at this time. And ATT is experi- 
menting in an area where the govern- 
ment’s stated policy prevents any sin- 
gle company being dominant. 

Nonetheless, the government de- 
manded unprecedented,  far- 
ranging rights to a 100% industry 
financed project. In addition to re- 
quiring that all data obtained from the 
satellite experiments be made public, 
the contract also stipulates that the 
government has rights to develop- 
ments made “under any other ATT- 
sponsored research, which has as one 
of its purposes advancement of the 
state-of-the-art in communications sat- 


W ASHINGTON—The 


some 
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ellite systems, equipment components, 
or ground tracking, transmitting or re- 
ceiving facilities” made from May 18, 
1961 to one year after the last satel- 
lite is launched. 

The government gets “irrevocable, 
nonexclusive, nontransferrable and 
royalty-free licenses to practice such 
inventions throughout the world by or 
on behalf of the US, together with the 
right of the administrator to grant 
licenses to business entities domiciled 
in the US under the terms and condi- 
tions as the administrator may pre- 
scribe, for the practice of such inven- 
tions throughout the world in the 
design, development, manufacture, 
operation, maintenance, and tracking 
of communications satellite systems, 
equipment, components, and ground 
tracking, transmitting, and receiving 
facilities.” 

The nearly spherical ATT satellites 
will weigh 125 Ib, and will be 
launched into an elliptical orbit hav- 
ing a 600 mile perigee and 3000 mile 
apogee. Its instruments will be pow- 
ered by solar cells on the gem-like 
facets of the satellite’s surface. Nickel- 
cadmium batteries will maintain power 
during sunless periods. 

Among experiments contemplated 
by the company are a variety of wide- 
band transmission tests-T'V, 2-way 
telephone, radio and telegraphy—be- 
tween Holmdel, NJ, and Rumford, 
Me. The satellites will also carry sci- 
entific radiation equipment for meas- 
uring damage to solar cells or other 
solid state components caused by the 
Van Allen high radiation belts. 

In another space announcement, 
NASA has disclosed details of Project 
Relay, the $3 million satellite con- 
tracted to RCA. Relay will be an 
8-sided, barrel-shaped satellite, 26 in. 


dia and 29 in. high. Its elliptical orbit 
will carry it 3000 miles from earth at 
apogee and 900 miles at perigee. 
Though similar to ATT’s satellite, the 
RCA unit will include different com- 
ponents and, according to NASA ofh- 
cials, the two will give a good idea of 
what’s ultimately needed for a useful 
communications system. 

The satellite will contain two com- 
munications transponders capable of 
transmitting 2-way telephone, TV, 
and other wideband data. In addition, 
it will be instrumented to measure 
intensity and distribution of high- 
and low-energy electrons and protons, 
and to measure the extent of radia- 
tion damage to diodes and solar cells. 
Britain and France are participating 
in the experiments and are construct- 
ing ground stations. NASA will also 
contract ATT and ITT for use of their 
ground stations. 

—Seth Payne, Regional Editor 


NSPE reports higher incomes 
for engineers 


WasnHiIncton—From the standpoint 
of salary, engineers in the US con- 
tinue to improve their status, the 
National Society of Professional Engi- 
neers says. Its biennial survey, cover- 
ing 24,000 engineers this year, shows 
that the median income reached a new 
high of $10,660 in 1960—a 6.6% 
gain over the 1958 survey. 

This increase is reflected at all salary 
levels, NSPE adds. For 90% of those 
surveyed, incomes were $7140 or over. 
This is an increase of $100 over the 
survey two years ago. Three-quarters 
of the engineers exceeded $8580, up 
from $8250 in the previous study. The 
top 25% earned $13,750 or more, up 
from $13,620 in 1958. 

Best paid jobs, the survey shows, 
are in the New England and Middle 
Atlantic states, particularly for engi- 
neers at higher professional levels. 
Median salary in this northeast region 
was $11,350: in the south, $10,790; 
in the midwest, $10,670; in the plains 
states, $9680; in the southwest, $10,- 
090: and in the far west, $10,400. 

By type of work, the executive- 
administrative engineers report the 
highest median, $13,060; followed by 
consulting at $11,890. Sales engineers 
report median earnings of $10,950; 
teaching, $10,260; R & D, $10,480 
and design, $9270. . 


engineering news continued on page 8 
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Want to be 
an Executive’? 


Management is actively looking for engineers who 
have the desire and ability to become. administrators 


by 


James M. Jenks 


In a sense, this is the golden age for 
engineers. Once buried in corporate 
obscurity, many of them have emerged 
today as likely heirs apparent to the 
big jobs—and the big rewards —of 
business and industry. One impressive 
indication of this growth is that money 
spent in research and development 
over the past fifteen years has in- 
creased six-fold. 

Despite this stepped-up activity, 
however, the once disorganized 
scramble for engineers seems to have 
ended...at least temporarily. And 
perhaps it’s a good thing. Actually, 
the more perceptive engineers had al- 
ways realized that unusually high 
starting salaries were often illusory. 
The gap between money being offered 
beginners and the incomes of experi- 
enced men was narrowing rapidly. 
Further, more and more thinking tech- 
nical men concluded that even top 
engineering salaries are low when 
compared with the remuneration of 
highly placed general executives. 


A Plan to Help 
the Engineer Succeed 

Happily, there is a route to increased 
incomes that is satisfying to both en- 
gineer and company alike. This route 
leads into management. It is no easy 
road but the rewards are great for 
those willing and able to follow it. 

In the vast, complicated world of 
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business the engineer has muchtolearn. 
As a manager his duties will bring him 
into contact with accountants and buy- 
ers, advertising men and salesmen, 
lawyers and other executives. A 
strange new set of circumstances con- 
fronts him. He must gain confidences 
and be understanding, learn and in- 
struct, be sympathetic, paternal or 
commanding as conditions require. . . 
and all in the midst of a business or- 
ganization about which his knowledge 
is limited. 

Actually, it comes down to this: 
To succeed as a business executive, 
the engineer must learn the art of mak- 
ing decisions quickly and accurately. 
And this ability is, of course, directly 
dependent upon knowledge. The 
“principles” of business—while not 
as scientific and inexorable as those of 
engineering—are no less important. . . 
no less essential to efficient procedure. 

For nearly fifty years, the Alexan- 
der Hamilton Institute has specialized 
in bringing this knowledge to mature 
men—at home in their spare time. 


Free... “Forging 
Ahead in Business” 


We do not claim that you must have 
the Alexander Hamilton Course in 
order to succeed in business. But we 
do say that you cannot succeed with- 
out what is in the Course! 


All the Institute does is offer you a 
convenient and time-saving means of 
bringing this knowledge to you in your 
spare time; and in a form that has 
proved to be practical and effective. 

So that you may judge for yourself 
whether or not you think the Institute 
can help you, we have published an in- 
formative 48-page book titled “Forg- 
ing Ahead in Business.” 

We believe that this little book will 
help any man get down to bedrock in 
his thinking; however, there’s no cost 
or obligation for it because—frankly 
—we’ve never been able to puta price 
on it that would reflect its true value. 
Some men have found a fortune in its 
pages. 

If you would like a complimentary 
copy of “Forging Ahead in Business”, 
simply sign and return the coupon be- 
low. It will be mailed to you promptly. 


ALEXANDER HAMILTON INSTITUTE 
Dept. 329, 235 East 42nd Street, N.Y.17,N.Y. 
In Canada: 57 Bloor St., W., Toronto, Ontario, 


Please mail me, without cost, a copy of the 
48-page book— 

“FORGING AHEAD IN BUSINESS” 
Name 


Firm Name. 





Business Address. 
Position. 
Home Address. 
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Large nylon castings now available for heavy equipment 


Reapinc, Penna—A new nylon cast- 
ing process that opens the way to low- 
cost production of large, complex 
shapes has been announced by Polymer 
Corp here. The nylon is said to have 
applications in heavy industry to re- 
place metal parts. 

Known as “monomer cast” MC 
nylon, it is said to be comparable to 
Types 6 and 66 nylon in its chemical 
and electrical properties, but to have 
some better mechanical and thermal 
characteristics. Because of the process, 
the nylon is free of internal stresses, 
and parts cast from it, the company 
says, have less tendency to change 
shape than injection-molded compo- 
nents. Also, nylon sections have been 
machined without cracking, indicating 
an absence of random brittleness. 

Resistance to fatigue under stress 
and vibration is said to be from 2 to 
10 times better than Type 66 nylon. 
And at elevated temperatures, it re- 
tains rigidity much better than other 
nylons. 

The material can be considered a 
substitute for stainless, brass or bronze, 
Polymer says, provided prolonged ex- 
posure to temperatures above 250 to 
300 F is unnecessary and strong acids 
are not present. The nylon is consider- 
ably less rigid than metal, having an 
elastic modulus of 300,000 psi. 

So far, Polymer says it has success- 
fully tested the nylon in bushings and 
bearings, gears operating under diff- 
cult shock and vibration, valve seats 
that experience shock loading and in 
a number of other industrial products. 

Castings of the nylon now cost be- 
tween $3 and $5 per pound. The 
processing technique is similar to con- 
ventional casting of metals: the parts 
are produced directly from a monomer, 
rather than powders, thereby halving 
raw material costs. Unlike other nylon 
conversion methods, monomer casting 
is performed at atmospheric pressure. 
Expensive molds needed in conven- 
tional injection or extrusion molding 
are eliminated. 

The basic chemistry for monomer 
casting was discovered by Monsanto 
Chemical Co. 

Polymer has acquired exclusive 
rights to the process in the US and 
other countries and has developed the 
technology from laboratory scale to 
commercial production. . 


NYLON SHAPES are now available to heavy industry as a result of a monomer 
casting process developed by Polymer Corp. Castings up to 500 to 700 lb have 


been tried experimentally. 


German engineers object to misuse of ‘Ingenieur’ 


Bonn—Efforts to protect legally the 
title “Ingenieur” restricting its use to 
professionals meeting certain educa- 
tional requirements are under way 
here. At present anyone can call him- 
self Ingenieur without repercussions 
—a fact unknown to most Germans. 
Because the Germans have deep re- 
spect for impressive titles, the legal 


Tracking on air 


loophole opens the way to abuses. 
Case in point is the garage owner who 
advertised himself as “Kraftfahrzeug- 
meister” (master automechanic, a 
legally protected artisan title) but lost 
customers when a resourceful neighbor, 
with no training, called himself In- 
genieur. The title sounded much 
better than automechanic to most Ger- 


Neither water, snow, mud, tundra nor hard-surfaced road will stay this vehicle 
from completion of its military mission, the Army predicts. Its logistic versa- 
tility derives from a continuous track composed of rubber-impregnated cells 
filled with low pressure air. This air in effect floats the tank-like unit over 
soft terrain and water. The tracks are kept clean by an air system for blowing 
mud, dust and snow away. The vehicle also has an endless manifold system 
that damps bounding movement on smooth terrain. A half-scale test bed is being 
constructed by Chance-Vought, Dallas. The final full-scale unit is expected to 
carry a pound of payload for each pound of vehicle and to travel 50 mph on 


highways, 30 mph on water. 
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mans in the neighborhood. 

In contrast to the US, Germany 
has two types of “‘proper” engineering 
education: 
¢ Technical universities (Technische 
Hohschulen) give students a firm 
theoretical foundation in mathematics 
and physics, as well as engineering. 
As entrance requirements, students 
must have the “Abitur” (German high 
school—equivalent to about two years 
of college in the US) and a year of 
practical work. The university course 
takes at least four years, often five or 
six. Standards for the final exams are 
identical in all German technical uni- 
versities. Graduates earn the title 
“Diplom Ingenieur,” a degree com- 
parable to an MS in the states. In 
contrast to “Ingenieur,” the “Dipl 
Ing” is legally protected. 

¢ Nonuniversity engineering schools 
limit their lectures to engineering sub- 
jects, and turn out students who work 


at engineering but seldom qualify for 
research or executive positions. As en- 
trance requirements, students must 
have a “Mittlere Reife” (comparable 
to the British Certificate of Educa- 
tion—high school up to 16-17 years 
old) plus two years practical work in 
industry or three years apprenticeship 
in an artisan workshop. Studies take 
at least three years and lead to the title 


PARLIAMENT MUST ACT 


“Ingenieur.” 

This title is not protected, though 
there are 84 engineering schools in 
Germany with 43,500 students that 
are either operated or approved by the 
government. Graduates of these 
schools object to sharing their title 
with men from schools not meeting 
government standards, those who got 
their title from an industrial firm or 
those who simply adopted it without 
any formal engineering training. 


Type bars replaced by typing sphere in latesttypewriter 





Instead of the type bar used in conventional typewriters, 
IBM’s latest unit has all alphabetic characters, numerals tion. 


This plight has induced 23 German 
organizations including the Associa- 
tion of Engineers, the Federation of 
German Industries and the Federation 
of Chamber of Commerce to form the 
‘German Commission for Engineering 
Education.” It is lobbying for legal 
protection of the title ‘“Ingenieur,” 
and hopes to have a law passed by the 
new Parliament elected this Sep- 
tember. 

MEMBERSHIP ONLY DISTINCTION 

Until such law becomes effective, 
the only distinction is membership in 
one of the major German engineering 
associations, all of which now accept 
only graduates from technical uni- 
versities or government-approved en- 
gineering schools or persons who have 
carried out “independent creative en- 
gineering work” for at least eight years 
prior to application for membership. 

—S. McQueen, Bonn Bureau 


the selected character is moved into printing posi- 
Home position is 


the upper row and in the 


and punctuation symbols on a sphere-shaped element. The 
printing head—measuring 1% in. dia—is mounted on a 
head-and-rocker assembly which, in turn, is mounted on a 
small carrier. The carrier moves from left to right while 
typing. The 88 characters are arranged with 44 characters 
on each half of the sphere—four rows of 11 characters in 
each row. Half the sphere has lower case symbols, other 
half capitals. The sphere has two axes of rotation—one 
through the poles and another through the equator. 
Motions around these axes occur simultaneously as 
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center of the 11 characters. At selection, the sphere ro- 
tates a max of 82° about its axis and about 50° about the 
equator, prints, and returns to its home position. Key shift 
rotates sphere 180° to new home position. Print heads can 
be snapped on and off to change type face. Six faces, in- 
cluding script, are presently available. Ribbon cartridge 
houses 18 yards of nylon ribbon in a plastic case. Cartridge 
can be changed without handling the ribbon and cartridges 
carrying different colored ribbons inserted. Ribbon and 
type sphere can be changed in a matter of seconds. 





The Westinghouse man with the motors brings you— 


New Class B Insulation 
to give you 19% 
more horsepower | 


on totally-enclosed | 
Life-Liné motors 





Now Class “‘B” Insulation replaces Class “‘A”’ as standard 
on totally-enclosed 1-250 hp Life-Line a-c motors giving 
you these advantages: 


Added capacity . . . Operation at 15% over name- 
plate rating without reduction in motor life. 


Longer life . . . 80% to 100% longer life at rated loads 
than motors with Class ‘‘A”’ Insulation. 


This newly designed motor is engineered to give top per- 
formance in a wide range of applications. On-the-line 
experience in the steel industry, where maximum relia-~ 
bility is essential, has proved its higher output, longer life 
and lower maintenance under the toughest conditions. 


For the ultimate in protection specify Guardistor* 
on all Westinghouse motors. This exclusive built-in static 
motor protection allows the use of maximum horsepower 
over long periods with no danger of motor burnout.f 
For additional information ask for booklet B-7876-A. 
Your Westinghouse sales engineer can supply you with 
complete details on these money-saving motors. Call him 
for full information on how they can fit into your pro- 
duction scheme. Westinghouse Electric Corporation, P.O. 
Box 868, Pittsburgh 30, Pennsylvania. 
You can be sure... uf it’s Westinghouse. 


“not Westinghouse 


tWarranty: Westinghouse GUARDISTOR MOTORS on 
frames 182-445 inclusive are guaranteed for one year against 
burnouts due to overheating resulting from: overload, 
locked rotor, blocked ventilation, bearing seizure, single 
phasing, unusual duty cycle, high ambient, or voltage un- 
balance, providing the Guardistor elements are connected 
in a control circuit so that the motor is removed from the 
power source in the event of over-temperature. 5-22170 
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DEVELOPMENTS TO WATCH 





New family of interchangeable thermistors coming 

Thermistors with guaranteed, identical resistance curves are being readied for com- 
mercial introduction in a wide range of sizes by Yellow Springs Instrument Co. The 
company has been making these ‘interchangeable” disk thermistors for its own use for 
several years, but now plans to market them commercially. And, the company says, 
they'll be the first and only ones of their type to reach the market. They'll be offered 
in resistances of 100, 300, 1000, 3000, 10,000, 30,000 and 100,000 ohms at room 
temperature. ‘These thermistors will follow the same resistance temperature curve from 
— 40 to 300 F within + 1%, YSI says, so they can be used as sensing transducers or 
current compensators. Expected price: below $5 (perhaps $3 in quantity). 


These bearings show promise for 1000 F and above 


At least half a dozen ceramics and cermets now rate consideration for rolling-contact 
bearings, and an even wider selection is available for sliding-contact applications. 

No commercial materials have been developed specifically for use in bearings at 
1000 F and above. But, a survey by Battelle Memorial Institute shows that several 
cemented carbides and cobalt-base alloys should be serviceable under rolling-contact 
conditions at least to 1300 F. For sliding conditions, nickel-base and cobalt-base super- 
alloys, cemented carbides, some cermets, and a few pure ceramics all look good. 

Above 2000 F, intermetallics, graphite, and some ceramics may be considered for 
potential bearing applications. But graphite, at present, appears to be the only material 
suitable for sliding-contact applications above 3000 F. 


Brass “lubricates” titanium 
Antifriction properties of titanium can be greatly improved by applying fairly thick 
(about 1 mm) brass coatings, Soviet engineers say. They’re doing it by first giving 
the metal a copper flash (not over 30 microns thick), followed by a second, thicker 
layer. ‘This is then converted to “brass” by packing the part in a mixture of zinc, clay, 
aluminum chloride and ferrosilicon, and holding it at 1350 F until the zinc diffuses 
into the copper (about 6 hr). Reporting in Zhurnal prikladnoy khimii, (v 33, #12) 
I, S. Anitov and A. G. Maksimova say parts so coated withstood more than 200,000 
revolutions under loads of 1500 psi working against both uncoated titanium and steel. 


Flat-armature motors head for new applications 


Linear motors that will operate conveyors, and new systems for textile machines, are 
being developed under the direction of Dr. E. R. Lathwaite at U of Manchester 
Electrical Engineering Lab. These are motors which have a “flat” armature in place 
of the conventional rotating cylindrical design. The advantage: space-saving and the 
possibility of unusual systems, like the one diagramed here, in which the conveyor 
belt itself is made of conductive material and serves as the “rotor” of the motor. 











PACKAGED LOAD 


ooonooOooT: 


coment emma Seemed eee 
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STATIC SECTION 








LINEAR MOTORS, applied to conveyor system (left), provide positive drive over a 
broader area than is possible with conventional motors. In package-winder (right), similar 
motor is expected to save space, improve operation of transverse mechanism. 

continued on page 14 


PRODUCT ENGINEERING + AUGUST 14, 1961 





,.. Producer of Refrigeration 
Condensing Units...uses Wolverine Tube 
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OLVERINE CAPILATOR®—the tiny, precision-made is washed in solvent, purged with “dry” air and has the 
W capillary tube for effective metering of liquids ends paper wrapped. Capilator’s manufacturing toler- 
and gases — is an important contributor to the success ances are rigidly controlled to meet customer's stated 
of the hermetic condensing units manufactured by flow requirements. 


Tecumseh Products Company. 
If your company uses seamless copper, copper alloy or 


Tecumseh—one of the prominent producers of refrigera- aluminum tube why not follow the lead set by Tecumseh 
tion compressors and condensing units uses Wolverine and other leading American companies—specify 
Capilator in its highside control system. Wolverine Wolverine. Write, too, for your free copy of the 
seamless copper tube is also used in suction and con- Wolverine Tubemanship Booklet. ; 

necting lines. 


So that it will meet the performance standards of 


Tecumseh and other American manufacturers, Capi- WOLVERINE TUBE 


DIVISION OF 


lator is always plug-drawn to insure smooth, mirror- Calumet Hecla inc 


bright inside diameters. Its ends are chamfered for un- Sak.b; SONS taimiben te. sett cane, arm 
impeded flow and, for maximum cleanliness, each length TUBEMANSHIF : ° ; Me 
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DEVELOPMENTS TO WATCH continued 





Tantalum alloys show high strength at high temperatures 


Tantalum alloys with tensile strengths greater than 90,000 psi at 2200 F and good 
ductility at temperatures as low as —320 F have been produced at Westinghouse 
Research Lab; and Westinghouse researchers believe they can do even better. 

These are tantalum-tungsten-hafnium (Ta-8W-4Hf) compositions. But the Wes- 
tinghouse researchers (A. L. Feild, Jr, R. L. Ammon, A. I. Lewis, and L. S. Richardson) 
say several other ternary alloys also show good low-temperature ductility and inter- 
mediate to high strength at elevated temperature. Among them, Ta-4Hf-4Mo, Ta-2W- 
2Re, Ta-4Hf4Cb, and Ta-4Cb-4Mo. All have room-temperature strengths well above 
100,000 psi, and low-temperature strengths in the 150,000 to 200,000 psi range. 

The alloys are not without certain drawbacks. Oxidation at temperatures above 
2200 F is considered “excessive,” so the alloys would need protection in oxidizing 
atmospheres at high temperatures. Ductility is rather poor, too—only those with very 
low W, Re and Hf content could be cold rolled. Most could be hot-forged, though, 
at 2200 F. Test specimens are being made by extruding vacuum-arc melted ingots 
to sheet bar in a Dynapak machine and then hot rolling (in stainless steel cans). 


Plastic spheres will expel fluids to space 


Multi-ply Mylar film bladders are under test for positive expulsion of cryogenic fluids 
in space. Beech Aircraft engineers B. J. Hunter, J. E. Bell and J. E. Penner say, in a 
report prepared for this week’s Cryogenic Engineering Conference, that they've built 
multi-ply plastic spheres, using 4-mil and 4-mil laminations, that have withstood as 
many as 79 operating cycles. They’ve been tested under zero-g conditions with both 
liquid hydrogen and liquid nitrogen. Also tested were Dacron-Mylar, nylon-Mylar and 
Mylar-deerskin combinations; but the multi-ply Mylar looks like the best bet. 


Capacitors go king size 

Capacitors with ratings as high as 1 farad are being introduced by Tansistor Electronics, 
Bennington, Vt; and, the company says, a 1-farad, 4-volt unit can be packaged in a box 
only 4 by 4 by 64 in. (25 to 50% less space, Tansistor says, than is needed for the 
collection of units formerly required to meet similar voltage and capacitance ratings). 
A 50,000-uf, 10-v unit is 24 x 24 x 3% in. They're tantalum capacitors with a neutral 
electrolyte, are hermetically sealed, and can be used over the standard temperature 
range (to 250 F for the “smaller”, 50,000-uf units; 185 F for the larger). 


Canada may produce new plastic-rubber blends 


Nitrile rubber—polyvinyl chloride blends may get a new boost from Polymer Corp of 
Canada. Noted for their resistance to flame, weather, and ozone, these blends have 
been produced in the US. But higher cost, as compared to the unblended plastic has 
held them back. However, Polymer Corp points out that, unlike PVC alone, the 
compounds can be vulcanized to minimize plastic flow. At the same time, the blends 
are superior to the rubber alone in heat, oil, and ozone resistance. Polymer Corp is still 
studying the question; but expects shortly to reach a decision. 


Thermoelectric system records machine productive time 


A method for recording productive time that takes advantage of the thermoelectric 
emf set up between tool and workpiece as heat is generated at the cutting point has 
been developed by L. M. Ericsson, Erga Div, Stockholm SV, Sweden. 

Although the thermoelectric emf is only a few millivolts, and can not be used to 
provide quantitative information on feeds and speeds, it does provide positive proof 
that work is taking place, and so can be used for supervision of machine processes. 

In the Ericsson unit, the thermoelectric emf is picked up from the machine by a 
fixed terminal (if the tool is more or less stationary); and, from the workpiece holder, 
by means of a conventional collector ring with brushes. (Oil films in journals and gears, 
Ericsson says, prevent short circuits through the machine itself) . 

An electronic amplifier can be used to complete the system and feed the signal to 
conventional recording equipment. But units of this type depend on the direction 
of the emf and have to be tried out for polarity when the workpiece material changes, 
so Ericsson now prefers a galvanometer-and-photocell arrangement. —ARG 
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Plus 
SMALLER SIZE 





with the new 
Allen-Bradley 2 
Bulletin 709 Starters SY uewsze 4 


~ 


A GOOD EXAMPLE 





The new revolutionary Bulletin 709 motor starters are surprisingly 
small in size—yet, they are good for many more millions of opera- 
tions—without trouble or maintenance! Rating for rating, they have 
no equal. They are today’s best starter value—and they cost no more! 


The “‘Quality”’ you’ve come to expect in all Allen-Bradley con- 
trol is represented in all details—especially in the “eye appealing”’ 
enclosures styled by the world famous industrial designer, Brooks 
Stevens. Write today for details of the new Bulletin 709 line—the 
greatest advance in motor control in 30 years: Allen-Bradley Co., 
1329 South First Street, Milwaukee 4, Wisconsin. 














Check These New SPACE-SAVING Dimensions 


OPEN TYPE STARTERS NEMA 1 ENCLOSURES 
Height A Width B Depth C Height A Width B Depth C 
NEW | OLD | NEW OLD | OLD | NEW OLD NEW OLD NEW OLD 


4% | — —- _ - - ae 
5% 4% 3% | 7% | Ghe| 5% 4, 
6% | 5%) 4% | 5 | 3% 8'Ke 6% | 4% | 4% 
10% 5 5% E 47a | 14% 9 4% | 5% 
12% | 6% 5% 19% 11% 6'Ne 
16% 6' He | 14%. | 7'N%s 
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Here’s how WOOD'S helps you with 


PROBLEM-SOLVING, POSITIVE ACTION 


Wood’s has the drive, the positive action Timing Belt Drive... PLUS 
a ee [ey THE EXPERIENCE it takes to give positive, workable solutions to 
stood charts, Shine wrap your power transmission problems. Wood’s Timing Belt Drives provide 
a agel A : instantaneous, slip-free response . . . full power transmission. They re- 
proper drive quire no lubrication, no motor bases, no tensioning devices. Belt match- 
design with ing is eliminated. And, their speed range is exceptional . . . from 0 to 
pee nl 16,000 fpm. Load capacities range up to 600 hp and above. Belts are 
WRITE FOR unusually strong, but they are thin and flex readily, eliminating heat 
BULLETIN build-up, maintaining high operating efficiency. When you want posi- 
sli tive action, investigate Wood’s Timing Belt Drives. You'll find out- 

standing solutions to a wide variety of drive problems. 


T. B. WOOD’S SONS COMPANY 
CHAMBERSBURG, PENNSYLVANIA 


ATLANTA * CAMBRIDGE * CHICAGO «+ CLEVELAND * DALLAS 
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WHAT’S HAPPENING IN RESEARCH 





New route to 


metal cutting 

By taking adv intage of the effects of 
phosphate solutions and other chemi- 
cally active media on the surfaces of 
metals, machinability may be substan- 
tially improved, a Soviet report de- 
clares. Recent findings in this country 
as well as in the USSR indicate that 
liquids in contact with metals may 
have a much greater effect on their 
physical properties than previously be- 
lieved (PE—May 22, p 6). 

Now, V.S. Lapatukhin of Academia 
nauk says grinding tests on zinc and 
aluminum, using aqueous phosphate 
solutions as the coolant, confirm this. 
Strength and wear resistance of both 
metals drop sharply when high con- 
centrations of phosphate are 
That means machining rate can be in- 
creased and tool wear decreased. With 
low concentrations, on the other hand 
(1 to 10 for zinc; 1 to 20 for alu- 
minum ), wear resistance increases, and 
tool life is correspondingly shortened. 
A report on the tests was published in 
Doklady v 136, #6, 1961. 


used. 


Rare alloys show 


unusual properties 

More exotic alloys that look promis- 
ing for superconducting magnets are 
reported by Bell Labs engineers. The 
superconductive properties of rare 
earth and tungsten-rhenium-hafnium 
compositions (PE—July 10, p 6) have 
already been noted. Now, BTL has a 
50-50 molybdenum-technetium com- 
bination that’s not only superconduc- 
tive but may also pave the way for new 
structural and electrical alloys. Simi- 
larities between Tc and rhenium, the 
BTL researchers say, indicate that Tc 
may also add strength to molybdenum 
and improve other electrical properties. 

A scandium-indium solid solution 
that becomes ferromagnetic below 6 K 
is reported by the same group. Signifi- 
cantly, it was overlooked in previous 
studies, apparently because the ferro- 
magnetic properties are present in only 
a very narrow range of compositions. 
This suggests, the BRL researchers 
say, that this kind of ferromagnetism 
may be a more general phenomenon 
than has been thought and may be 
found in other systems if a more in- 
tensive search is made. 

Reports on both studies have been 
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forwarded to the American Physical 
Society, and additional work is in 
progress. It should be noted, though, 
that these exotic metals are exceed- 
ingly expensive, and one, technetium, 
is radioactive and has been made only 
in small amounts. (It is not found in 
appreciable quantities in nature. ) 


This system for electrical 
hookups to pressure chambers 
A simple method for attaching 
swaged metal-sheathed conductors to 
pressure chambers is reported by Cor- 
nell U researchers. They say all that’s 
necessary to produce satisfactory elec- 
trical connections to high pressure 
chambe:s is to strip the end of the 
wire, insert it, up to the sheathed 
part, in an oversize hole in the pressure 
piston, and silver-solder it in place. 
The leads stand pressures in the 4 
million-psi range (3 or 4 times as great 
as leads attached to Bridgman pistons 
by cementing or silver soldering). The 
wire may be any one of the commercial 
resistance materials (Chromel-Alumel, 
iron-Constantan, Nichrome); the insu- 
lation magnesia, alumina, or one of the 
more-exotic refractory oxides; and the 
sheath, stainless, Inconel, copper or 
aluminum. Furthermore, B. H. Cor- 
nish and A. L. Ruoff note in a report 
to Review of Scientific Instruments, 
that the leads are relatively inexpensive 
(prices are in the $2/ft range) and the 
system is compatible with pistons 
which use O-rings for sealing. 


| | Conductors 


— Silver solder 





os 


_- Closure 
piston 























i —_— Swoged wire 











METAL-SHEATHED LEADS are sol- 
dered into pressure piston as shown 
here. Conductor dia is about 0.062 in.; 
hole is 0.0025 in. oversize. 


briefs... 

O-rings for cryogenic service can be 
used with much lower flange loads 
than has previously been supposed, 
NBS cryogenic engineers report. Con 
tinuing their studies of elastomers at 
ultralow temperatures (PE—Feb 13, 
p 6), they’ve achieved greater simplic- 
ity and substantial reductions in re- 
quired flange loads without sacrificing 
reliability. They also find that Hy- 
palon (chlorosulfonated polyethylene) 
can be added to the list of conven- 
tional O-ring materials (natural, neo- 
prene and nitrile rubber, fluorocarbon 
elastomers) that are serviceable in 
high-vacuum equipment operating at 
cryogenic temperatures with system 
pressures to 1000 psig. 


Contacts in hermetically sealed relays 
can “grow’’ insulation, just by standing 
in storage, S. W. Chaikin and D. K. 
Stellman of Stanford Research Insti- 
tute report. Pure organic vapors and 
vapors from outgassing in plastic insu- 
lation can react spontaneously at some 
precious metal surfaces to form mi- 
nute, but significant, deposits of in 
sulating organic polymer. The effect is 
more pronounced on palladium than 
gold. The probable reason: deposition 
is a result of catalytic action, and pal- 
ladium is a “better” catalyst than gold. 
A discussion of the phenomenon and 
the methods used for investigating it is 
scheduled for the Electron Microscope 
Society annual meeting later this 
month. 


“Magnetically clean” lab is proving its 
value in BuShips studies of magnetic 
fields and magnetic attraction. De- 
signed in West Germany, it’s built al- 
most entirely of nonmagnetic mate- 
rials, is surrounded by an area with a 
relative permeability less than 1.02. 
Magnaflux, Inc, which supplied much 
of the instrumentation, says that a 
combination of manual and automatic 
scanners, magnetometers, compensa- 
tors, timing controls, digital converters 
and other elaborate sensing devices, 
makes it possible to obtain accurate 
magnetic patterns for all sorts of elec- 
tric equipment. The laboratory is a 
pioneering installation, the high cost 
of which (about $200,000) would 
preclude establishment of very many 
“carbon copies.” But it’s expected to 
provide much data that can be used 
by designers everywhere. —ARG 
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What Armco’s advanced array 
and inspection equipment 








Bells ring, lights flash and pictures appear on the TV screen when 
stainless steel bars or billets with subsurface defects are dunked in 
Armco’s “electronic bathtub.” It’s part of Armco’s ultra-modern 
stainless production and inspection equipment, among the most 
advanced in the nation 
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_ of Stainless Steel production 


means to you 


Wider selection plus high 
quality you can count on in 
stainless steel sheets, strip, 
bars and wire. That’s what 
Armco’s modern stainless pro- 








duction and inspection facili- 


ties offer you. 


Wider Selection — These, for example, are a few 
recent additions to Armco’s already great va- 
riety of stainless steels: Continuous mill pro- 
duced sheets up to 48 inches wide; cold-rolled 
and temper-rolled plates up to 72 inches wide 
and 216 inches long; range in bright annealed 
strip increased to 12 different grades. 

High Quality You Can 
Count On—At every pro- ff + For durability, 
duction step, Armco uses = — 

economy 
the newest special inspec- 
tion and control methods to assure you of cost- 
saving uniformity during fabrication. In Armco 
Stainless Bars, for example, controlled uniform- 
ity means fewer tool adjustments and costly 
rejects in your shop. 

This is only part of the story, but we'll be 
happy to give you complete information on 
Armco’s full range of stainless steels. Write us 
or contact a distributor of Armco Stainless 
Steels listed on this page. Armco Division, 
Armco Steel Corporation, 2071 Curtis Street, 
Middletown, Ohio. 


ARMCO Armco Division 


V 
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GET SELECTION AND QUALITY 
IN ARMCO STAINLESS FROM 
THESE STEEL SERVICE CENTERS 


(A) Sheets, Strip and Plates (B) Bars and Wire 


AMERICAN STEEL & ALUMINUM CORP. (AB) 
Hartford, Conn 


AMERICAN STEEL & ALUMINUM CORP. OF MASS. (AB) 
Cambridge, Mass. 


BROWN-WALES COMPANY (AB) 
Cambridge, Mass.— Auburn, Maine 
Worcester, Mass. 


CENTRAL STEEL & WIRE COMPANY (AB) 
Chicago, (ll. — Cincinnati — Detroit — Milwaukee 


CHICAGO STEEL SERVICE COMPANY (AB) 
Chicago, tI! 


CLEVELAND TOOL & SUPPLY COMPANY (B) 
Cleveland, Ohio 


THE CONGDON AND CARPENTER COMPANY (AB 
Providence, R. |. —Fall River, Mass. —Natick, Mass 


C. A. CROSTA, INC. (A) 
Denver, Colo 


DUCOMMUN METALS & SUPPLY COMPANY 
Los Angeles, Calif. — Berkeley — Phoenix — 
San Diego — Seattle 


EDGCOMB STEEL & ALUMINUM CORP. 
Hillside, N. J 


EDGCOMB STEEL COMPANY 
Philadeiphia, Pa.—Chariotte, N. C.— 
Greensboro, N. C.— York, Pa 


ESCO CORPORATION (AB) 
Portiand, Oregon — Denver — Emeryville, Calif 
Eugene, Oregon —Honolulu —Los Angeles 
Seattle — Spokane — Vancouver, B 


PETER A. FRASSE & COMPANY, INC. 
New York, N. Y. — Buffalo — Hartford 
Lyndhurst, N. J.— Philadelphia — Syracuse 


FIRTH BROWN STEELS LTD. 
Montreal, P. @.— Toronto 


GATE CITY STEEL, INC.— OMAHA AB) 
Omaha, Nebr.— Columbus, Nebr 


INDUSTRIAL STAINLESS STEELS, INC. (B) 
Cambridge, Mass. — Buffalo, N. Y 


EARLE M. JORGENSEN COMPANY (AB) 
Los Angeles, Calif. — Dallas — Denver — Honolulu 
Houston--Oakland—Phoenix—Seattie—Tulsa—Wichita 


MAPES & SPROWL STEEL COMPANY (AB) 
Union, N. J 


METAL GOODS CORPORATION 
St. Louis, Mo. — Dallas — Denver — Houston 
Memphis — New Orieans —N. Kansas City, 
Mo. — Tulsa — Wichita 


MONCRIEF-LENOIR MFG. COMPANY 
Houston, Texas — Dallas — Harlingen 
Lubbock — San Antonio — Temple 


MORRISON STEEL COMPANY 
New Brunswick, N. J 


THE ORLEANS STEEL PRODUCTS COMPANY, INC. 
New Orleans, La 


WILLIAM M. ORR COMPANY, INC. 
Pittsburgh, Pa 


PAPER-CALMENSON & COMPANY 
St. Paul, Minn 


SEABOARD STEEL & IRON CORP. 
Baltimore, Md 


SENECA STEEL SERVICE, INC. 
Buffalo, N. Y 

SOUTHER STEEL & ALUMINUM COMPANY 
St. Louis, Mo 


J. M. TULL METAL & SUPPLY CO., INC. 
Atlanta, Ga. — Birmingham — Greenville, S. C 
Jacksonville — Miami — Tampa 


VIKING STEEL COMPANY 
Cleveland, Ohio 


VORYS BROTHERS, INC. 
Columbus, Ohio 


YORK CORRUGATING COMPANY 
York, Pa. — Washington, D. C. 
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POINTS OF VIEW 





tHe question: What technical problems need solving 


“Inadequate broadbase instrumentation curricula . . . 
both at the college and technical trade-school levels are our biggest prob- 
lem. Whereas most engineering specialties are represented in universities 
with full curricula leading to an appropriate degree and these people are 
backed up by a wide variety of technical trade-school graduates, the con- 
trol industry can offer only advanced work at the graduate level. Military 
control-system groups are populated by mechanical and electronic majors, 
with the process-control engineer often a chemical engineering major. 
“User understanding and maintenance skills are limited. Often a com- 
plex control system or component is not trusted because it is mysterious 
and not as easily understood as purely mechanical devices in which mal- 
functions are visible. Components may be wrongly applied and mis-used 
because the system designer is not aware of the limitations or advantages 
of each of the many basic techniques available. Some are even victims 
of over-zealous salesmen. These are problems for both user and manu- 
facturer. 
“The industry will solve problems in materials limitations, standard- 
ization is coming, reliability problems are diminishing, marketing knowl- 
Frank G Daveler edge is growing and new advances in technology are solving our hardware 
Mgr, Control Components Div problems. However, a stepped up program of control sciences in our 
ies oe eo colleges and technical schools is required if we are to capture fully the 
potential of the future. There must be universal recognition that Control 
Engineering is worthy of a degree course in our universities, followed by 
a back-up program of design and maintenance courses at technical trade 
schools.” 


“Standardization—or the lack of it .. . 
in many products in the automatic-control field is one of the most important 
problems facing our industry. Everyone stands to gain from more standard- 
ization—the controls producer, the original equipment manufacturer, the 
distributors and the dealer-serviceman. These people have all recognizec 
the value of standardized components. The home appliance manufacturer 
for example, may design his products around a number of interchangeable 
controls produced by several good companies. This purchase interchange- 
ability results in fewer design and service problems, lower production cost 
and smaller parts inventories all along the line. 
“In more complicated products or systems, however, standardization 
has made few inroads; in some cases it has not been applied at all. Custom 
components must be produced—a costly, time-consuming situation which 
creates obstacles for engineers and servicemen alike. 
“Solving the problem of further standardization, I feel, depends to a 
large measure on action by such trade organizations as the Gas Appliance 
Manufacturers Assoc and National Electrical Manufacturers Assoc, both 
of which have made remarkable accomplishments in this field in recent J F Ray 
years. As a result of the leadership provided by these groups, together Vice President Sales 
with continued cooperation from both control and appliance manufacturers, General Controls Co 
I believe more standardization can be achieved throughout the industry.” —_——— 
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in the controls industry? 


“Incomplete knowledge of characteristics to be 
controlled . . . 


presents one of the major obstacles to the wider and more efficient appli 
cation of automatic control systems. The past practice of using many 
independent single-loop systems to control key end-product parameters, 
such as chemical composition and sheet-steel thickness, required only 
minimum knowledge of the static and dynamic process interrelations. 
But the current objective of directly controlling what you sell, and the 
desire to optimize process performance, put a premium on the ability to 
describe process performance analytically. Process analysis and test ar 
necessary to further this end. 

“Closely associated with this are two other problems: tests that must be 
run, and new control schemes that are being experimented with, require 
measurement of new variables and more accurate measurement of con- 
ventional variables. New and more accurate transducers must be developed. 
At the same time process study often shows ways in which the controlled 
equipment can be modified to improve its controllability. Hanging con- 
trol systems on standard machinery seldom leads to an optimum system 
and sometimes it is disastrous. The equipment or process designer and 

Byron Ledgerwood the control engineer must work together to take maximum advantage 
POE... aa of the potential of future automatic control systems.” 


“Control elements must be built-in .. . 

to the system from the initial development stages of the program and 
on into the operational phase. No matter how well we design our gyro- 
scopes, stable platforms or indicators, they must be thought into the 
system during the advanced design stages if the full benefits, inherent 
in the latest techniques, are to be realized in system performance. 

“This requires a radical change in concept from the old practice of 
adding controls and other sub-systems after the basic system had been 
designed. When designing a system we must never forget that the con- 
trols are an integral and essential part of that system. This is true today 
it will be truer tomorrow. We must ensure that the experimental and 
developmental phases of the control equipment shall be compatible with the 
time cycle which includes procurement, processing and production. All phases 
must be effectively and continually coordinated, from initial design to 
operational target date, if all the requirements of time, reliability, cost, weight 
and performance are to be satisfied. 

“We must also continue the development of management techniques 
to monitor and measure program progress, and to ensure that all of ow 
operations are accomplished in the proper sequence with respect to the 
total program and to each other. We must sharpen our ability to keep Joseph M Walsh 
abreast of technical advances and be able to convert this knowledge with Scatd ilies tlkenass Div 
assurance on a timely basis. The man who is able to correlate all the 
elements we have discussed, and then to steer a company course or a 
product plan to success, will be the real superman of the space age.” 
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GARDNER-DENVER HIGH-TORQUE 
5-CYLINDER RADIAL AIR MOTOR—2 TO 16 H.P. 





e radial pistons pro 
yh start-and-stall ok : 
haracteristics we ns Overhung loads 
’ readily carried ’ 
areite shaft mounted 
on roller bearings 


Look to air power for new design ideas 


Gardner-Denver air motors offer positive, instantaneous control .. . 


continuous operation .. . reversibility ...no spark hazard .. . can’t 
burn out. 

And remember, factory-trained specialists have parts and facilities 
to keep Gardner-Denver products on the go—wherever they go. 

For details, consult your Gardner-Denver air power specialist, or 


write for Bulletin AM-1. 
EQUIPMENT TODAY FOR THE CHALLENGE OF TOMORROW 


GARDNER 
DENWER 


Gardner-Denver Company, Quincy, Illinois 


In Canada: Gardnet-Denver Company (Canada), Ltd., 14 Curity Avenue, Toronto 16, Ontario 
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READER TO EDITOR 





Save ignition coil wear 


To the Editor: 

While reading my July 10 issue, your 
news article on page 9 brought to my mind 
a thought I have had for some time. If 
a rectifier and resistor of the proper char- 
acteristics were connected in series across 
the primary of the automobile ignition 
coil the voltage output of the secondary 
should be more constant for all speeds 
and there should be very little wear on the 
contacts through arcing. 

The use of a diode would eliminate the 
need for the condenser. The diode could 
undoubtedly be designed to have the 
proper internal resistance, thereby elimi- 
nating the need for the series resistor. 

—W P WEs1 
Leeds & Northrup Co 
Philadelphia 


Celestial drawing office 


To the Editor: 

Last night I ate lobster and at half past 
eleven 

i dreamed I had entered an engineer's 
heaven— 

The office was carpeted with luxurious 
deep pile 

And the furnishings were of most unusual 
style. 

Reclining-type chairs were scattered around 

And soft hi-fi music made a comforting 
sound. 

Instead of windows, the walls had trans- 
lucent glass screens 

On which one could tune in most exotic 
scenes. 

Ihe guys in the chairs looked like track- 
and-feld champs 

So I surmised that the lights must be 
special sun-lamps 

he gal at the phone desk spoke French, 
Greek and Spanish 

And, I’m telling you fellows, looked any- 
thing but mannish: 

Hler voice, when she called you, was like 
a sweet song 

And her hose, of black net, was slender 
and long 

I spotted a fountain, not the usual chrome 
sink, 

So I walked over to it to get me a drink: 

By pressing some buttons I found I could 
choose 

Refreshments of all kinds (six were good 
booze ). 

I thought to myself, this is all very fine 

But it still requires work to draw curve 
or straight line. 

So I took up my station quite close to 
a chair 

In which there was seated a guy with 
blond hair. 

Before him was working a drafting machine 

Of a type that I never before had seen. 

Its stylus was tracing an intricate plan 

Untouched by the hand of the fair-haired 
man 

It seemed that a wire, from a_head-set 
he wore, 

Was hooked up to the gadget that stood 
on the floor 
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And, as he relaxed in his upholstered seat, 

His thoughts were transmitted through 
stylus to sheet. 

Emitting a low whistle I moved down 
the aisle 

To another cngincer who flashed me a 
smile— 

He paused from dictating to answer my 
query 

As to what he was doing, so mysterious 
and eerie, 

l'o tell me that now he was programming 
a project 

lo be completed, alone, by his fabulous 
gadget. 

“This job will be finished by the time | 
get back: 

Tomorrow,” he said, “I’m going out t 
the track.” 

Now I’m awake and bent over my board— 

In my noggin those wondrous ideas are 
stored 

Already I’ve drawn a chair—it was tough— 

How about you guys designing the rest 
of the stuff? —Grorce AsHTon 

Los Angeles 


COMING EVENTS 





AUGUST 


22-25 .... Institute of Radio Engi 
neers, WESCON Electronic Show & Con 


vention, The Cow Palace, San Francisco 


American Institute of Elec 
trical Engineers, Pacific General Meeting, 
Salt Lake City, Utah 


28-Sept 1.... American Society of 
Mechanical Engineers and American In- 
stitute of Chemical Engineers; Institute of 
Mechanical Engineers and Institution of 
Chemical Engineers (Great Britain), Inter- 
national Heat Transfer Conference, Univ 


of Colorado, Boulder 


SEPTEMBER 


11-14... . Society of Automotive En 
gineers, National Farm Construction & 
Industrial Machinery Meeting, Milwaukee 
Auditorium, Milwaukee, Wisc 


14-15 .... American Society of Me 
chanical Engineers, AIEE and IRE, Joint 
Societies Engineering Management Con 
ference, Hotel Roosevelt, NYC 


20-21 .... Institute of Radio Engi 
neers, AIEE and ISA, Industrial Elec 
tronics Symposium, Bradford Hotel, Bos 
ton 


25-28 . .. . American Welding Society, 
Fall Meeting, Adolphus Hotel, Dallas, 
Texas 


For a listing of addresses of societies and 
associations send 25¢ to Product Engineer- 
ing Reader Service Dept, 330 W 42nd 
St, NY 36. Ask for brochure R 32. 
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Standard 
high speed coupling. 


standard: 20,000 rom 
special: 70,000 rom 


Waldron high speed gear couplings are made with special care to prevent 
vibration—the usual troublemaker at high speeds. All parts are machined 
and inspected to close tolerances. Every assembled coupling is dy- 
namically balanced on an arbor. Forged alloy steel gives them reliable 
strength, and they can be furnished grease-packed or continuously 
lubricated. Write for bulletin S-1500. 





Standard size HP/100 rpm Max. rpm Max. bore 


11% HS 19 20,000 1, 
Ki. wae 24 18,000 2 
24 HS 50 15,000 21, 
3 HS 87 12,500 he 
314 HS 125 11,000 3%, 
4 HS 210 9,500 4 
44 HS 305 8,500 4, 
5 HS 410 7,500 5 
5% HS 550 6,500 51 
6 HS 675 6,000 7 


WALDRON -HARTIG, Box 791, New Brunswick, N. J. r\ n= | 
a division of Midland-Ross Corporation ‘/! 


Makes it easy to pick the right 
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FOR YOUR INFORMATION (persona!) 





Plating a la carte 


A plating unit that will “do any- 
thing’—and do it practically any- 
where is being introduced by H. 
Grieshaber of Zurich. The unit 
carries its own plating solution in 


SECURE YOUR its molded plastic head, connects 


PRODUCT QUALITY to any standard circuit through a 
with rectifier supplied with it, and can 


be used to deposit more than half ~~ "\ ee 


BE a dozen different metals (copper, PLATING SOLUTION feeds through 
chrome, silver, gold, etc.). You can head of Elektro-Splendor. Metal bracket 


ven vary plati ick ; , is anode; workpiece is cathode. 
*COLD HEADED <ROLLED THREAD even vary plating thickness, just by P 
the number of times you brush back 


FAST E ty E RS and forth. Export price for single units complete with rectifier, 3 bottles of 
plating solution, and degreaser is $29.90. A fancier model with bath equip- 
ment, is $59.35 (fob seaport). 


New aid for home fixing 


A metal-filled epoxy that can be used to “bond and repair steel, iron, 
aluminum, bronze, brass, lead, tile, concrete, brick, marble, ceramics, porce- 
lain, wood, glass, leather, fabrics and most hard plastics” is being intro- 
duced by Consumer Products Dept, Borden Chemical Company. 

It’s a two-part system, which, Borden claims “works equally well in seal- 
ing automobile radiators and plumbing fixtures; patching holes in automo- 
bile bodies; and anchoring bolts and screws.” It sets in 2 to 4 hr. at room 
temperature and cures “overnight.” The price: $9.50 for pint units (resin 
and hardener); $60.00 a gallon. 


These manuals carry their own labs 


A series of science kits in book form is being introduced by Science 
Materials Center. Designed for youngsters in the 8-to-12 age group, the 
kits are packed in valise-like cartons that open up to display a hard-bound 
“lab manual” on one side, and a collection of materials to do the experi- 
Hubbell c/h* turns ments on the other. 
out parts faster, The manuals are simply written and clearly printed in big type, run to 
better and at about 48 pages. The lab materials include a variety of simple but interest- 
less cost than screw ing items. The magnetism kit, for instance, has ring and bar magnets, 
machining ever could i compass, iron powder, and various small parts needed to set up tests. A jet 
-.. they're stronger, engine kit includes a do-it-yourself plastic model; and an air pressure kit 
ware accurate and has an air pump, plastic tubes, rubber bags and other accessories SMC 
a calls the kits “Science Book-Labs,” has priced each one at $3.95. Publica- 
y Don't be a slave to tion date: September 7. 
screw machine waste! 
Check Hubbell c/h* 


today. Free part Set your tees to size 
analysis. No { 
obligation. An adjustable golf tee is the latest 


answer to the duffer’s prayer. Just 
slip the collar over the point, set it 
at the proper level, and your ball 
is at exactly the height you want 
HARVEY (see photograph). ‘The collar locks 
in place with a quarter-turn; unlocks 


a 
HUBBELL just as easily. Returno Golf Co. 
7 molds the tees of tough Tenite 
i aay ee butyrate plastic. Cosom Corp., 
Wratte Taye ARTMENT Minneapolis 16, Minn. is the dis- 


TY Tislelatel sae NNECTIC tributor. Price: 25¢ for a bag of 8 
tees and collars. —ARG 
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What’s your problem? If it involves forgings, rings or cast- 
ings for special applications—where high temperature, cor- 
rosion or high stress limit the usefulness of ordinary steels 
try Standard. We're specialists in superstrength and stainless 
alloys, and if it’s quality you want, that’s been our hallmark 
for more than a century and a half 























SLL 








SIE 





FROM STANDARD 





EXC me 


Electric furnace, vacuum degassed steels, vacuum melted 


alloys, aluminum and titanium are specialties at Standard 
We serve leading industries throughout the nation. To name 
a few just to give you an idea: shipbuilding, rubber, missiles, 
paper machinery, machine tools, railroads, turbines, large 


and small. 


--> 








QUALITY CONTROL IS SECOND TO NONE AT 
STANDARD. Quality control at Standard is maintained 
by the most accurate, up-to-date testing equipment avail- 
able. Laboratory facilities operate day and night to sup- 
port our metallurgists, shop foremen, mill and machine 
operators—as well as plant management and, of course, 
our customers 


STANDARD’S OPEN-DIE FORGINGS SUPPLY NATION’S LEAD- 
ING INDUSTRIES. Steel and nonferrous alloys can be worked in 
Standard’s forge shop, including some hard-to-work metals such as 
titanium and super alloys. It can turn out forgings from 15 to 52,000 Ib.; 
up to 45 inches in diameter; and up to 60 ft. in length. Major products 
include rotors and wheels for turbines, propeller shafts for ships, rolls 
for sugar, printing and rubber industries. 


Standard’s hundreds of customers represent every major industry in the world. Metal components 
of carbon and alloy steels, super alloys, and nonferrous alloys such as aluminum and titanium are 
supplied by Standard for an endless line of products. What particularly impresses our customers 
however, is the unique, personalized service we provide. See for yourself—bring your next problem 


to Standard. 





— ee 


STEEL CASTINGS TO VIRTUALLY ANY SPECIFICATIONS. The 
Standard foundry, one of the larger ones in the country, has turned out 
castings as light as | lb., and ranging up to 85,000 lb. They include some 
of the largest heads ever cast for dredge cutters and also vital components 
in huge hydroelectric projects throughout the world. Standard yields to 
none in the skill of its foundry engineers, metallurgists, molders, core- 
makers and core setters. 


PIONEERS IN ROLL-FORGED RINGS .. . STANDARD. 
Standard’s craftsmanship in forming metal rings for heavy in- 
dustry dates back to 1856. The first all-forged weldless rings 
were produced in volume for the first time in 1870—at Standard 
And much of the development work in forging weldless rings of 
high-alloy steels, aluminum and titanium has been done in 
Standard’s Ring Department 


Standard Steel Works Division <® 
BALDWIN - LIMA :- HAMILTON 


BURNHAM, PENNSYLVANIA 


Rings ¢ Shafts e Car wheels « Gear blanks e Flanges © Special shapes 


Printed in U.S.A 





BEARING 


One in a series of technical reports by Bower 





TESTING PUTS THE HEAT ON—HELPS 
BEARINGS BEHAVE IN EXTREME ENVIRONMENTS 


In industry today, bearing operating con- 
ditions are becoming increasingly severe. 
To conquer difficult environments, heat, 
corrosion and oxidation, Bower conducts 
exhaustive research to achieve improved 
bearing performance. One important 
area of Bower research, for example, is 
the development of special alloys to with- 
stand extreme heat. To do this, Bower 
researchers use special heating appara- 
tus to study hardness, strength and other 
characteristics of alloys at temperatures 
in excess of 1000°F. 


One of the devices Bower utilizes to 
assure bearing precision at high temper- 
atures is a creep tester. Bower engineers 
use it to load a test bar to a predeter- 
mined stress level, then, with the assist- 
ance of a special heating unit, find out 
precisely how much the bar stretches as 
temperatures are elevated to a thousand 
degrees F., and beyond. 

With this type of data and the help of 
other Bower precision research equip- 
ment, engineers can determine alloys 
that best withstand torrid temperatures. 
They can also effectively mate thermal 
expansion characteristics of the various 
alloys used in roller bearing components 
and in shafts and housings as well. As 
a result of this mating, Bower creates 
bearings that maintain precision in the 
required temperature ranges and ensures 
bearings that provide long life, heavy 
load capacity and high-speed operation. 


Because of Bower’s continuing research 


Bower engineers study how alloys stretch as temperatures rise in 
excess of 1000°F., to perfect bearings that can take it. 


in bearing alloys and other critical areas, 
we suggest you consider Bower to assist 
you with your bearing needs. Bower 
provides a full range of types and sizes 





tapered 
cylindrical 


in tapered and cylindrical roller bear- 
ings as well as in journal roller assem- 
blies. Bower Roller Bearing Division, 
Detroit 14, Michigan. 


DIVISION OF 
FEDERAL-MOGUL-BOWER 


we Ag St 


ROLLER BEARINGS 
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Reducing dead weight can give a product 


extra sales advantages . . . make it easier 
to handle and assemble . . . lower shipping 
and production costs. The answer: Fabri- 
cate with 3M Industrial Adhesives and 
save weight without sacrificing strength. 

In fact, 3M Adhesives often substantial- 
ly increase the strength of an assembly 
by distributing stresses evenly over a wide 
area, making lightweight, high-strength 
designs possible. And without mechanical 
fasteners that lower the integrity of the 
material and cause stress points that tear, 
fabricators can substitute lighter gauge 
materials. 

For example, 3M Adhesive EC-1357— 
only one of a complete line of strong, 
general purpose industrial adhesives— 
finds wide application in products requir- 
ing strength and light weight. It is used 
in the bonding of metal frames to veneered 
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Sculpture created especially for 3M Company by Guy Palazzola 


FEATHER-LIGHT... 


3M Adhesives help take pounds off today’s metalworking products 


plywood . . . in honeycomb construction 
for table tops . . . in sandwich-type wall 
panels, where it bonds porcelain enameled 
steel to an expanded glass core. 


Backed by a quarter century of research, 
3M Technical Service is solving fabrica- 
tion problems for leading manufacturers 
in various industries. For an accurate 
appraisal of how an adhesive can add 
strength, light weight, production econ- 
omy, and greater design freedom to your 
process or product, look first to 3M. Write 
AC&S Division, 3M Company, Depart- 
ment SBS-81, St. Paul 6, Minnesota. 


© 3M Co., 1961 


i 
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What do you want to bond to what? 
The Bird is fabricated of these mate- 
rials and bonded with a variety of 3M 
Adhesives: 


1. Stainless Steel 2. Wood 3. Plastic 4. Glass 
. Brass. 


ADHESIVES, COATINGS AND SEALERS DIVISION 
TMiienesora (finine ano ]/fanuracturine company 


e ++ WHERE RESEARCH {5 


THE KEY TO TOMORROW 
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NEGATIVE SERENDIPITY 


Serendipity is defined by Webster as “the gift of 
finding valuable or agreeable things not sought for . . . 
by chance or sagacity.”” The word was coined by Wal- 
pole in his story, The Three Princes of Serendip, 
but has had little use until the recent emphasis on 
research. It has been suggested that some men have 
this gift and some do not, and that this factor ac- 
counts for the difference in their results; that acute- 
ness of perception, coupled with soundness of judg- 
ment and a sense of relative significance, make some 
men able to add 2 and 2 and get 6. They know how 
to associate elements so they together can solve a 
problem that defies the elements taken individually. 

However, B R Stevenson of American Chemical 
Society points out that this suggests there may also 
be a negative serendipity, the inability to find valu- 
able results because of barriers that prevent chance or 
sagacious action. If Facts A and B together can solve 
problem X, which neither can alone, it’s serendipity 
to bring them together. But if Fact A is in the 
possession of one researcher and B in the possession 
of another, and they do not interchange, X remains 
unsolved and negative serendipity triumphs. Then 2 
and 2 equal 2. 

In a talk at Tucson recently, Colin Sharp relates 
just such a situation. A West Coast superjet builder 
was having trouble with Vasco-Jet 1000 heat-treated 
to 300,000 psi (Rockwell C53). Cutter makers 
could not help because they couldn’t get samples for 
test. Finally, the plane maker provided some samples 
and a steel distributor provided scrap ends of the 


very-expensive material—both free because they 
needed data. Through tests on these samples, it was 
found possible to shift from HSS to cast-iron grades 
of carbide and increase machining speeds from 30 
to 100 sfpm. 

This is just one example of hundreds in which 
misplaced secrecy—governmental or company—has al- 
lowed a problem to go unsolved, to our general 
detriment. There is also the reverse problem—when 
government or company fails to seek out—or even 
accept when offered—available information that will 
cut costs and time. 

It seems strange that, in this time of technological 
acceleration, there should still be those who follow a 
course of bull-headed individuality, wittingly or un 
wittingly maintained so rigidly that even those inter- 
ested cannot assist. Such an attitude in the military 
is traditional; the military resists innovation, while 
seemingly revealing its secrets only in bars or to some 
Mata Hari. But it is less understandable, and almost 
as prevalent, outside. The company that bogs down 
in its development work through refusal to risk its 
secrets with qualified, even screened, outsiders, the 
association that puts a freeze on its members’ knowl- 
edge, and worst of all the company or individual that 
rejects available data . . . these are too familiar. They 
all provide an atmosphere of negative serendipity. 

The doctrine of “need to know” currently followed 
in Washington has its points, in theory at least 
should reduce the efficiency of the international spy. 
But we need a contrasting domestic policy of seeking 
to interchange information that engineers at other 
companies—supplier or purchaser—can use. Their 
“need to know” has been proved time and again by 
their application of new ideas to solve a knotty 
problem that defies their own experience. 
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NO STARTING PROBLEMS 
with 


WAGNER CAPACITOR-START MOTORS 


j 


Pack more power into less space...give long 
troublefree service...are easy to hook up 


Quick Break Switch 


The starting winding is disconnected , ; 

from the line by this Wagner designed Here are general purpose single-phase motors that have high starting torque and 

switch test proved to make more than . = . The > > or ¢ icati ie ; Te 

= Giton tomlin, het Gite ant tae high pull-in torque. Whe n use d in the proper application and supplie d with voltage 

storts per hour for 50 years!) close to their rating, they'll give positive starts every time. lroublefree operation 
is assured... thanks to the positive action of the Wagner governor mechanism 


and long life quick-break switch. 


Wagner Type RK Motors pack more power into less space. Small enough to fit 
in tight spots, their ruggedness is built-in... permits direct mounting. They are 
available in a range from 14 through 5 horsepower, with sleeve or ball bearings, 
and with rigid bases or resilient mountings. And, sleeve bearing fhp models can 
be operated in any position. 


Get these motors from leading distributors in your city, or from Wagner Sales 
Offices in 32 cities across the country. Your Wagner Sales Engineer will be glad 
to help you select the right motor for your application. Wagner Bulletin MU-217 
gives full details on Capacitor-Start Motors. 


Quick Connect Terminals 

Brass tabs on terminal studs permit > Corp ms 
es Sle os ee eee Soak Wakrkner Electric oration 
wiring time to speed assembly line pro- 6406 Plymouth Avenue, St. Louis 33, Missouri 
duction. Simply press the lead receptacle 


on to the stud—a positive connection 
is assured WM60-2A 


All-Angle Operation 


The sleeve bearing design, in fractional 
hp ratings, has a positive lubrication 
system that permits operation in any 
position... can mean important savings 
in motor costs to manufacturers, 


RIGID BASE 
V4 THRU 5 H.P 


RESILIENT- MOUNT 
Ve THRU 5 HP 
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WAY 
UP... 


TECHNICAL 
OR MANAGEMENT ? 


How can the non-administrative-minded engineer, the 
specialist and the senior man be recognized? The only 
classical—and the wrong—road has been through man- 
agement, but newer and more realistic programs are 
emerging, which are making effective use of each man’s 
abilities in the proper place. Here 32 high-ranking engi- 
neers in as many major companies contribute their 
ideas. At the same time, they offer sharply contrasting 


opinions on the status of the engineering professor. 


E J TANGERMAN, editor 


® Throughout history, the man who showed su- 
perior performance has become the commander 
of others—for good or bad. Since the Industrial 
Revolution, when factories emerged, this classical 
pattern has been followed. Until recently. 

There have always been tales of disillusion- 
ment—the competent technician who became 
an administrator, willingly or not, and found he 
didn’t like it; the scientist who rebelled against 
the personnel and paper work; and much more 
commonly in recent years, the engineer who 
found that other duties interfered with—or elim- 
inated—his engineering contributions. There 
have been many extremely competent men who 
have been converted into very incompetent man- 
agers or submerged in paper work, to their own 
and the public’s dissatisfaction and loss. 

This has been more evident since our products 
have incorporated astronomically increased tech- 
nology. The remedies have been many and 
varied—attempts to teach management techniques 
—either in plant, at special schools, or in uni- 
versity “crash” courses—provision of manage- 
ment-trained assistants or associates. But the 
realization has been growing that these are not 
the complete answer. Some men have no talent 
for or interest in management; forcing them into 
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WHICH WAY UP... 


management can only create trouble. The old 
shop adage still holds: “A good mechanic is 
usually a bad boss.” 

Yet our economy clings inexorably to recogni- 
tion of managerial status as the gage of success. 
Labor fights to change its collar from blue to 
white. All grades of management seek more re- 
sounding titles and incomes because of social 
pressures. As several recent books have over- 
emphasized, we have become the most status- 
conscious nation in the world. 

What can be done for the “individual con- 
tributor’” who is extremely important—and likely 
to be more so—in the operation of the technically 
oriented company? He is usually conscious of the 
social pressures at home and outside; usually con- 
cerned about America’s belief that attainment 
and success are measured in dollars and titles. 
Yet titles are traditionally given only to man- 


agement men, and income tends to rise with title. 

Even the college professor in America has 
been affected. It is, as one engineer says, “in- 
deed a difficult thing for the engineer to accept 
that he can go as far on his technical merit as 
he could employing managerial skills. This diffi- 
culty arises even though we can give examples of 
men who have actually followed this course. This 
leads one to conclude, as you have, that there is 
inevitably more prestige in a management po- 
sition in the minds of our people.” 

Nobody should be more able to answer the 
questions on this score than engineering vice- 
presidents and chief engineers. So we asked 
such men in major companies in the design 
field to offer their opinions on the “dual-road-up” 
problem—and more importantly—their solutions. 
In the paragraphs that follow, we quote from 
32 men who are identified on the final page. 


FIRST: WHAT TITLE, WHAT SETUP? 


Among the more familiar plans for dual- 
channel advancement is that of General Electric. 
This is not a mutually exclusive plan; there is 
no one point in a man’s career at which he 
must select either the technical or the managerial 
path upward. Further, the management path 
does not open the door to higher opportunities 
than are offered by the more technical path. It 
is common to shift back and forth, working up 
through a number of supervisory and individual- 
contributor positions. 

Actually, there are a number of individual- 
contributor positions in both operating depart- 
ments and in the company-wide “services” oper- 
ation that are filled by men with successful 
managerial experience who are currently broaden- 
ing their capabilities. 

Also, moving into a managerial position does 
not necessarily end a man’s recognition as a 
technical expert. As examples at GE: Glen B. 
Warren, formerly manager of the Turbine Divi- 
sion, widely recognized as a turbine designer. 
The late W. R. G. Baker, a pioneer in television 
design and long-time vp & gm of the Electronics 
Division, and later, by his own choice, an indi- 
vidual consultant. Harold E. Strang, expert in 
switchgear design, for a long period vp & gm of 
the Measurements & Industrial Products Division, 
and who currently, approaching retirement, is 
vice-president and consulting engineer in the 
Switchgear & Control Division. 

In the GE plan, a number of individual con- 
tributors have positions and compensation higher 
than those of many managers. These positions 
carry such titles as: 

Consultant—Advanced Development 

Consulting Engineer 

Consulting Engineer—Heat Transfer 

Consulting Electrical Engineer 


Senior Electrical Engineer 

Senior Physicist 

Westinghouse has a similar system, with two 
classifications representing various levels of com- 
petence on the strictly technical side: consulting 
engineer or scientist, as the case may be, and 
advisory engineer or scientist. Many companies 
have systems, particularly in R & D, which 
work more or less well, depending upon size 
and actual belief in the policy on the part of 
administration, as will be abundantly apparent in 
subsequent quotations. 

Another factor that may hold hope is for 
parallel recognition is, as one man says it: “.. . 
that the fad for educating top people along 
managerial lines is yielding to the technically 
trained approach.” 


Senior staff engineer? 


One company instituted, early in 1959, a ver- 
tical classification system consisting of four levels. 
There is no formal equivalence to the supervisory 
ranks; the top non-supervisory level, senior staff 
engineer, enjoys status and pay ranging up to 
that for the second level of engineering super- 
vision. The second level, senior engineer, rates 
slightly below first-level supervision. The ex- 
pectation is that first-level supervisors will be 
selected im approximately equal numbers from 
the second and third engineering level, with 
very few coming from the first level. 

The company expects to extend upward both 
compensation and status for non-supervisory en- 
gineers, but probably not into executive levels. 
In this organization, about half of the engineers 
with 15 or more years of employment are in supet- 
vision, engineering or elsewhere. This reflects the 
very heavy engineering content of the products— 
which are not military. Several other examples: 
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Central and satellite 


“We have over 20 divisions—each of which 
has an engineering department headed by a chief 
engineer. We have set up a central R & D de- 
partment, as well as engineering-management 
departments—about 80 people working on prob- 
lems related to those of our plants. A separate 
research department is, of course, confined to 
new or future designs. Part of this headquarters 
staff, however, are engineering managers who 
work between divisional chief engineers and 
headquarters management. These headquarters 
engineers, headed by the vice-president—Engi- 
neering, counsel and advise divisional managers 
and chief engineers on product problems as 
well as aid with design; and many are engineers 
who have been advanced from the divisions. 
These men are considered managers of engineers. 
They must learn to wear several hats, so to 
speak, working with management, sales and 
engineering problems related to the product. 

“We de not have people in our organization 
termed ‘consultants’ or ‘fellows,’ who are spe- 
cialists in one particular technical subject. I 
suppose it is because we are just not big enough. 
We have a few ‘consultants’—retired engineers re- 
tained and called in on certain problems. The 
only ‘fellows’ in our company are those who have 
been honored by ASME, AIEE or AIChE... 
I am sure that the engineer who enters manage- 
ment is nearly always opening the door to greater 
possibilities than he would have as a technical 
specialist—because of his wider accountability.” 


Another structure 


“We have tried to make both paths attractive, 
so that good men could find opportunity and 
satisfaction in either. One way to formalize 
this is in the job structure. We have these 
positions, which compare directly: 

Technical 

Chief Engineer— 

(Specialty) 

Senior Engineer— 

Project 

Engineer—Specialist 

“Above these jobs we have chief engineer for 
the company and vice-president of Engrg, R & D. 
The latter jobs include major management 
responsibilities and have been filled by those 
who have come up primarily through the engi- 
neering-management side . . . We have not yet 
succeeded in establishing recognition of technical 
specialization comparable to our higher levels of 
management, but I believe we will trend in this 
direction . . . but not to exceed vice-president.” 


Management 
Manager of Engrg 


Sr Engr—Design spvsr 


Design Engr—Group 


Top job: research scientist 


“Approximately four years ago, we initiated a 
dual ladder of advancement for technical persons 
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... The highest position is known as a ‘research 
scientist.’ This approach has not been entirely 
satisfactory. The primary deterrent appears to lie 
with the technical people themselves, and their 
concept of what constitutes status in present- 
day society. Scientists who agitate hardest for 
technical recognition are often the most reluctant 
to accept it . . . We have discovered that the 
outward trappings such as private offices and 
private secretaries are extremely important; and 
although we have attempted to provide these 
status symbols, support of the ‘dual-ladder’ plan 
has been half-hearted . . . despite the creation 
of a salary potential for a research scientist com- 
mensurate with that of men in top managerial 
positions. 

“A serious problem accompanying the tech- 
nical-ladder approach is the difficulty of clearly 
defining responsibilities and standards of perform- 
ance for each level. With no set standards, there 
is the tendency to promote to the next highest 
level when the top of a salary band is reached 
regardless of performance . . . promotion is too 
often based on longevity and time in salary grade 
instead of merit. If no specific organization plan 
exists limiting the number of scientists at each 
salary level, the result is a department top-heavy 
with high-level, high-salaried personnel.” 


Staff engineer — dept manager 


“We have two approaches for the technical 
man: the position of staff engineer, which is rated 
as high in salary as department manager; and 
an administrative organization to take the rou- 
tine load away from department managers and 
project engineers as much as possible, thus allow- 
ing them more time for strictly technical work. 
These are only halfway measures, and the answer 
will come when some way is found to allow the 
technical man in industry . . . to progress with- 
out limit in salary and prestige.” 


A complete plan 


“We have made limited application of the 
‘parallel ladder’ plan. The highest rated non- 
supervisory engineering title is ‘research engi- 
neer.’ The salary schedule permits remuneration 
greater than the average paid to the first level of 
engineering supervision (engineering section 
head). We also have an ‘engineering section 
head—research engineer’ classification which has 
salary possibilities equivalent to that of a research 
engineer. Above this point there is no generally 
used parallel ladder. 

“We also do a number of things to build up 
the prestige of the engineer as a ‘professional’ and 
also to give public recognition to individual 
technical competence. These include encourage- 
ment of, and assistance to, the engineer in prepa- 
ration and publication of technical papers. We 
have two media for publicizing individual tech- 
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nical activity, a magazine widely distributed both 
within and without the company, and an in- 
formation bulletin for engineering personnel dis- 
tributed to the homes of all engineers. Publicity 
is given to the award of patents to our egnineers 
and financial support is provided for individual 
membership in technica] societies. 

“A recent, and more pertinent action, has 
been the establishment of a technical staff re- 
porting to the vice-president for Engineering. 
This function is staffed by engineers chosen for 
their technical competence and who have the 
title, member of the technical staff.’ Salaries 
compare favorably with those paid to the first 
two or three levels of management. Additional 
symbols of status are granted, such as reserved 
parking, distinctive badge passes authorizing spe- 
cial privileges, and a difference in the treatment 
of financial progress through merit. 

“We presently are involved in inaugurating a 
new development center. Operations of this na- 
ture offer the best opportunity to recognize scien- 
tific status. All scientific staff members will have 
the title, ‘research-staff member.’ The salary 
level of an individual within the group will re- 
flect the scientific community’s acceptance of him 
as an authority in his scientific field. Contrary 
to usual organization-position evaluations, the 
position to which research-staff members report 
administratively will not necessarily encompass 
the duties of the research-staff member, therefore, 
are not necessarily evaluated as highly. 

“These recent steps do not offer the possibility 
of extension to the great number of senior engi- 
neers who have displayed technical competence. 
It is doubtful that the complete solution to the 
over-all problem can result entirely from com- 
pany efforts. Fundamental to the difficulty of 
creating the desired prestige is the fact that, in 
the business community, prestige and status are 
conferred in proportion to the authority that one 
man has over others and the extent of which he 
participates in the management functions.” 


Don’t miss the long range 


“We place great emphasis on parallel paths... 
there is general acceptance of the idea that the 
company tries in every practical way to assure 
equal recognition. There are imperfections, but 
we are constantly trying to work these out... . 
We find in practice that only a few men can 
maintain and sharpen their professional abilities 
when they also take on top-level management 
responsibility. These few men will, of course, 
cam more as managers than will a non-manager 
of equal professional ability Frequently, 
however, management responsibility over a period 
of years brings about some dilution of profes- 
sional ability, and we observe that the dedicated 
professional will equal or exceed long-range earn- 
ings of managers in this classification . . .” 


How does “project engineer” sound? 


The project engineer is familiar in the aircraft 
and missile industry for being just what his title 
indicates. There are no connotations of age, 
seniority, or salary, these being dependent upon 
the size of the project. However, some older 
industries have picked the title to solve the status 
problem. Here are two examples: 

“We have found the title of project engineer 
to be very adaptable to our company; it rewards 
the engineer with both status and income com- 
mensurate with his abilities. Our project engi- 
neers and senior engineers are responsible for 
individual projects or areas of automotive design. 
They have little or no management responsibility 
other than to their immediate superior and the 
design of components for which they are re- 
sponsible.” 

“We permit a good engineer to advance as a 
leader, design leader, project engineer. If he 
shows evidence of other interests, we encourage 
the interest and take advantage of the technical 
background in other phases of the business (possi- 
bly excepting accounting). This is particularly 
true in any position dealing with the public or 
the client—engineering management, sales, esti- 
mating, purchasing, manufacturing, production, 
service, research, even company administration— 
because it is most desirable to have technically 
trained men in the heavy machinery and machine- 
tool business.” 


A German approach 


“I personally tried, when I was in charge of the 
German Rocket Development Center, Peene- 
muende (17,000 employes) the following way: 
All division and department managers were quali- 
fied engineers or scientists with the exception of 
the head of the Administrative & Treasury Dept. 
To keep their engineering ability available for 
the job we had to do, I attached to every one an 
experienced technical and administrative assistant, 
who had to take the everyday work away from him 
and who was allowed to confer with his boss not 
more than one hour every day, and only in order 
to get a fundamental decision. This way the de- 
partment heads were free for their technical jobs. 
This method worked fine and I had no problems. 
As far as I can find out, the NASA Marshall Space 
Flight Center in Huntsville, Ala, is organized 
the same way.” 


A two-year appraisal 

Said one engineering vice-president in a speech 
almost three years ago: “Some modern manage- 
ments are meeting the problem by creating 
higher-paying jobs in Special non-management 
areas—posts such as senior scientist or consultant 
engineer. These may pay more than does the 
position of head of the laboratory or head of the 
engineering department.” He reports that this 
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system is currently working well in nearly all 
cases in his own multi-division company: “The 
engineers selected for specialization (with their 
own understanding and approval) have generally 
been productive, cooperative, and of good morale. 
Of course, there is the occasional man who is dis- 
satisfied with his position and wants to try the 
other route. Usually he is the one who we think 
is not management material, and there is a parting 
of the ways. Conversely, we occasionally find an 
engineer who was selected to try the management 
route but who decides he prefers to return to 
technical specialization. This is not regarded or 
treated as a failure, and the man becomes a valu- 
able member of the engineering team. As in most 
personnel matters, this plan works well when in- 
telligently and carefully administered by compe- 
tent and interested people. The administrator can 
never take the attitude that ‘you have made your 
bed, now lie in it.’ Understanding and good 
communication in both directions are necessary.” 


Pick leaders for management 


Actually, of course, the problem of parallel 
paths is subordinate to the problem of manage- 
ment itself. The greatest shortage in the modern 
corporation is management personnel. Top man- 
agement requires a total capability and drive that 
most men simply do not have; leaders—really 
good ones—are a very scarce article. The leader 
should not be picked because he “deserves” the 
job—through technical capability, seniority, tech- 
nical or commercial knowledge, or any other past 
accomplishment or training. He should be picked 
for one reason only—his ability to lead. Because 
the real leaders are scarce, salary brackets are at 
the top, but the openings are not limited to any 
group or class if the company is progressive. 


To sum up the prestige discussion . . . 


This matter of parallel achievement can be 
measured in two areas: status or prestige and 
salary. The status achievement we have seen is 
difficult to attain, because the public at large 
recognizes achievement in terms of title and 
perquisites. “How many men do you supervise?” 
is a basic question. 

Consider one final and almost-ideal case in 


which an exceptional engineering specialist car 
theoretically achieve a vice-presidency with a sal 
ary paralleling that of the vice-president, engineer- 
ing. Practically, it is a difficult pinnacle. In this 
instance, the director of research approaches this 
situation; in a few years he may be considered 
for a vice-presidency. He is not a manager, even 
though he heads a department; management of 
his department is done by a qualified adminis- 
trator. He has the title (and salary) of a manager 
because they give him the status that his achieve- 
ment deserves, and he does exert a strong tech- 
nical leadership in many areas. 

In one instance, men carrying the title of chief 
engineer make strictly technical contributions. 
In others, technical men are titled staff engineer 
or technical assistant to ... , or even director or 
associate director of research. In one case, an 
“administrative manager” handles managerial 
duties, in otl ers there are parallel chief engineers, 
the management man’s title reflecting product 
orientation while the technical man’s reflects 
development orientation: chief engineer-develop- 
ment, and chief engineer-products. 

Obviously, such a setup plays havoc with the 
conventional organization chart. But the chart 
can be fitted to the men, if their competence 
warrants it. Says one engineer: “Over the years, 
our most successful product lines are those re- 
sulting from the intense personal dedication and 
leadership of one individual. This man is seldom 
a manager, but his creative contributions, his 
drive and perseverance supply the product leader- 
ship that brings success.” 

Decentralization in many companies has been 
very helpful, because it provides closer contact 
within the organization between departments, 
more status and prestige for the individual. It 
provides more slots, in a manner of speaking. 
As one engineer puts it: “In the smaller opera- 
tions, all hands quickly learn to respect the tech- 
nical contributions of a good engineer and his 
impact on the success of the products in the 
marketplace. Outstanding engineers can move 
into the headquarters staff and have contact with 
top management and enjoy many of the physical 
status, symbols: rugs, wood furniture, executive 
dining room, and the like.” 


COMPENSATION ISN’T USUALLY EQUAL 


In theory, and if the system really worked, 
the man who takes the technical road can be as 
well compensated as the one who takes the 
managerial one. In practice, and because the sys- 
tem usually hasn’t worked thus far, this ideal is 
not reached. One man after another admits it 
is the “rocky road” I mentioned in my question 
about it. For example: “It is unfortunately true 
that the man who commands the greatest financial 
respect is the one who climbs up through manage- 
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ment. The space age and the nuclear age have 
tended to give recognition to the highly success- 
ful technical men . but they are not paid 
accordingly. In companies like ours (older and 
more staid products—Ed.) the top technical men 
usually do not even attain their share of recog- 
nition, I have made a personal crusade for a 
number of years . . . but the fact remains that 
they are never paid as much as the managers of 
departments.” 
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Or again: “There are of course certain rather- 
restricted salary benefits which can be applied in 
place of advancement to management positions 
and as a reward for proficiency in a given position. 
Obviously, this means ultimately may be ex- 
hausted .. .” 

And again: “Salary-wise we have made some 
progress, and we have done reasonably well by a 
few scientists and engineers who fall into this 
category. But there is still a strong tendency to- 
ward ‘compensation in line with the size and 
importance of the group supervised’ and an atti- 
tude of ‘we cannot pay him more than the guy 
running the whole show.’ I am not sure that we 
shall ever find the answer to properly compensat- 
ing the specialist in relation to the manager. Be- 
fore we do, it will be necessary to develop a good 
yardstick for measuring relative worth. This has 
not yet been done.” 

Some dismiss the compensation problem quite 
simply: “A great many men are not qualified for 
administration, and others haven’t the slightest 
interest in it, but both kinds are very necessary. 
True, those without management ambitions are 
limited financially, but this has presented no 
problems. The management jobs pay better and 
carry more prestige, therefore they are the jobs 
most sought as a general rule. They are the 
extra incentive for the ambitious. Mr. ......... 
our vice-president and general manager, 

Division, is a graduate engineer who worked 
on the board at one time.” 

Or, somewhat more bluntly: “We have a 
technical path, but it is very short. Few engi- 
neers stay on it . . . Engineers who do so become 
highly specialized in their line of work and can- 
not communicate with management. They con- 
centrate their effort on pursuing academic ideas 
without regard to profit, which is the life and 
blood of the company. Thus they become a 
troublesome problem to management. Engineers 
who are engaged in product design invariably are 
headed for management jobs because to make a 
product profitably saleable, one must accom- 
plish a management function to a degree . . . In 
short, in our business, I have very little use for 
an engineer who does not have the ability to 
manage, who does not understand the problems 
of management, and who does not contribute 
to the management goal; namely, making money 
for the company.” . 


The problem of recognition, and some solutions 


One company offers six-part recognition for 
the specialist: 

1. Salary scales equal to those of equivalent 
management echelons. 

2. Titles (senior development engineer, senior 
research engineer, consultant) given to men who 
have proved their qualifications. 

3. Facilities (private offices, etc) and services 
equal to that for supervision. 


4. Individual credit lines and reference in re- 
ports to top management on research activities 
and product developments. In the latter case, 
such references are tied to market positions and 
profits realized. 

5. A minimum of supervision—establishing 
an “easy but competent” way of operating that 
is the envy of some supervisors. 

6. A deliberate program to keep the specialist 
in personal contact with and known to other 
company departments and import customers in 
his market work areas. 

Another executive says he uses all of the 
“usual instrumentalities,” including “occasional 
special tangible awards, special assignments here 
and abroad, awards for invention productivity, 
public recognition at company luncheons or 
dinners, etc.” 

Says another: “In the 1950’s we set up a 
parallel plan for advancement of engineers and 
scientists who wished to stay strictly in the tech- 
nical field . . . This plan consists of a number of 
classifications and titles starting at the lower 
level with staff scientists and staff engineers and 
continuing on: advanced system engineers (sci- 
entists), senior R & D engineers (scientists), 
with the highest classification called consulting 
engineer (scientist). (This title may be contrary 
to licensing laws in some states—Ed.) Beyond 
this, the opportunity lies in chief scientist of a 
division or subsidiary. Our experience with this 
system over-all has been very good; no major 
problems have shown themselves and we are 
continuing the practice.” 


Europe does it better 


“There may not appear to be much of a status 
problem on the surface, but underneath there 
is . . . take it from one who has been on both 
sides. I dislike the GE and Westinghouse 
terminology, but have been very much im- 
pressed with that used in Europe. There many 
senior engineers are called ‘doctor engineers,’ and 
the prefix of ‘engineer’ to a man’s name also 
has distinct status. Perhaps the European prac- 
tice is much to be preferred to the American 
concept of differentiating between the vocations 
of management and of the technical sciences.” 


The man himself may complicate 


“Status-wise, we have a more difficult problem 
and one in which the engineer or scientist himself 
plays an important role. Within the confines 
of his own company, particularly with respect to 
other technical people, his ability alone provides 
him with adequate status . . . To some degree, 
this prestige also exists in the eyes of non- 
technical people in the organization. To a much 
lesser degree, it carries over into the community. 
We have used techniques such as news re- 
leases on technical accomplishments to help 
build community prestige for the man; however, 
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much more could be accomplished if the 
man himself were more disposed to advertise his 
own existence. In most cases, the nature of 
the technical specialist is such that he doesn’t 
make himself felt in the community through 
civic, political or social activities, and as a re- 
sult, the manager who does such things attains 
much greater visibility and social status.” 


It’s better to report high up 


Where should a senior engineer report? Appar- 
ently, it should be at top levels, or the prestige 
of bearers of the title suffers. Says one respondent: 
“We use the title of senior engineer for those 
who follow the path of technical specialization. 
The salary range has no ceiling. Senior engineers 
report directly to the director of engineering. 
Requirements for technical know-how and en- 
gineering background are extremely high, so that 
there are only two senior engineers in a divisional 
engineering department of more than 100 men. 
Although the organization chart would show 
the senior engineers as staff assistants to the 
director of engineering, they are assigned tech- 
nical responsibilities . . . (by him) that amount 
in fact to administrative contro] over the tech- 
nical aspects of the project. The assistant chief 


engineers, the product engineers, and, in fact, 
the director of engineering himself, all recognize 
that these men have superior technical abilities, 
and they are accorded proper respect: It is com- 
mon practice for beginners to address the senior 
engineers as ‘Mister,’ just as they would the 
management people.” 

In other instances, senior engineers—or their 
equivalent, because many executives seek a better 
title—do not report at so high a level and do 
not exert the same technical authority. They 
therefore do not receive the same recognition 
and the setup does not work out as well. Says 
one engineer, bluntly: “I believe that the report- 
ing level has everything to do with the success 
of this organizational structure. It is important 
also that all levels of engineering management 
recognize the fact that the senior engineers may 
receive higher salaries than they do. The prac- 
tice of bestowing the title of senior engineer 
merely in order to justify a salary increase can- 
not be condoned.” 

It is important, however, that the word “‘engi- 
neer” be included in the title (unless state laws 
prevent it), because the man himself feels it is 
very important in many instances. It provides 
prestige and establishes position. 


THE PROBLEM IS IN THE MIDDLE ZONE OF AGE AND INCOME 


1, “In my opinion, it is not the exceptional man 
we have to be concerned about, but the large 
middle group of engineers who have to decide, 
after they are in industry five to seven years, 
whether they will get ahead further and faster 
as technical contributors or as managers. In 
salary and prestige, this group will do better in 
management, other things being equal. The 
achievements of the technical man in this group 
may be excellent, but only infrequently out- 
standing enough to attract the attention and 
earn the respect of top management and the rest 
of the organization. The increasing degree of 
specialization required may so compartmentalize 
the man that only a few people in the company 
can understand what he is doing, or judge the 
value of his achievements. His equivalent in 
management is much more frequently seen by 
top management as part of the daily routine . . . 
and has direct personal impact on all of his 
subordinates in a way they understand.” 

2. “Somewhere below the apex (in company 
management) there is a two-path situation: the 
‘do-it-yourself’ and the ‘do-it-through-others.’ 
These should be parallel, and will be if certain 
things are done.” 

3. “We have had some problems in finding 
titles for engineers and research people when they 
reach a point at which their salary conflicts or 
must be advanced beyond that of others with 
the same title. For instance, we might have 
the titles of junior engineer, engineer and senior 
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engineer in order. One or two titles above senior 
engineer would be handy for salary brackets. 
Now we use the term ‘manager’ in this bracket, 
but this implies management, and in fact such 
a man usually has a number of people under his 
supervision, even though he may be a specialist 
in one of our lines.” 


Don’t forget union limitations 


Only one interview brought up the problem 
of unionization. He also distinguished between 
management as such and administrative tasks, 
which I had roughly lumped together as taking 
engineering time. “It seems that you are talk- 
ing about people who are line and operating 
managers rather than staff people. Because of 
our situation with the union, we have a very 
clear-cut laborananagement definition and so 
cannot differentiate between management and 
‘technical specialists.’ Similarly, because we are 
unionized, we do not offer status symbols in 
lieu of money. We do, however, recognize tech- 
nical competence within our management struc- 
ture and do have management people in staff 
positions with only nominal administrative or 
‘management’ responsibilities . . . We do this 
because the technical competence of these people 
is so high that we do not want to dilute it by 
burdening them with ‘administrative’ tasks, which 
you seem to imply is management. The procedure 
we are following works out very well . . . One 
other observation I might make for what it is 
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worth: In general, people are only interested in 
stature when they are not hungry see 

An interesting—and the ultimate—facet of the 
problem: “If my memory is correct, Steinmetz 
was not considered a management person at Gen- 
eral Klectric, nor was Einstein engaged in ad- 
ministrative activities at the Institute for Ad- 
vanced Studies. It is too bad that we have to 
recognize the genius before we establish the 
position. Perhaps in the future, such positions 
will be established for potential geniuses, many 


” 


of whom must exist today in an environment 
that does not properly cultivate their abilities.” 

The difficulty, of course, is to identify the 
genius—which none of our present tests can do 
with surety. And there is increasing evidence 
that part of the achievement of the genius is to 
overcome resistance; if things are made easy for 
him, he is not extended to his utmost. For 
a breakthrough, there must be something to 
break (PE—Aug 24 ’59, p 20). And the produc- 
tive period of a genius is likely to be short. 


HOW DO COLLEGE PROFESSORS ‘‘RATE’’ IN THE PUBLIC MIND? 


Any question concerning an engineer’s immedi- 
ate relationships is certain to draw somewhat 
subjective replies—it hits too close to home. How- 
ever, a similar question concerning a parallel field 
or situation can often clarify the opinions because 
an engineer’s answer can be truly objective. Actu- 
ally, my second question had this effect, although 
the original intention was simply to sample cur- 
rent opinion on what seemed to me an associated 
condition—the current opinion of the engineering 
professor. I suggested that the college professor 
had been losing status in recent years, at least in 
comparison with his fellows in Europe, and asked 
why this had occurred. Is it income—or something 
else? How important is income in relative status? 

light respondents either had no opinion or did 
not answer the question. Of the 24 who did 
answer, 11 agreed with me while 13 disagreed, al- 
though in the latter group were several who felt 
that the situation had changed radically since 
Sputnik I. (It appears that the date of October 
4, 1957, will go down in history both for a scien- 
tific achievement and as a turning point in public 
opinion of the technical educator, scientist and 
engineer. It is seemingly the date upon which 
the average American was shocked into the realiza- 
tion that he is in the grip of an unparalleled tech- 
nological advance and a deadly international com- 
petition that we must battle to win.) 


“The educator IS losing status” 


Of the 11 engineering executives who agreed 
with my expressed opinion, several felt that in- 
come is a major factor. Says one: “Status is very 
definitely tied in to the material manifestations 
of wealth or simply amount of personal income.” 
Another feels that loss of status is “partially but 
very significantly related” to income and ob- 
serves: “The secondary effect of this, which tends 
to drive some of the better men away, is, of course, 
very deplorable for the long pull.” 

Neither he nor anyone else mentions the cry of 
college administrators that industry lures good 
educators away with money. One, however, points 
out that “the professor has been losing status for 
a much longer period of time than that during 


which there has been a drive to get increases in 
salaries . . . the better colleges and universities cer- 
tainly are fully competitive with industry in the 
salary levels which they offer.” Our own survey 
of Design Town (Dec 26 ’60) included one man 
who had suffered a financial loss by returning to in- 
dustry from the campus—partly consulting fees. 

A positive approach: “Highly paid administra- 
tive people tend to look down on those who are 
willing to work for the incomes which have be- 
come standard for college professors. The answer 
is for all of us to help do something about getting 
the remuneration of college professors up to the 
level where it belongs. I have been active on a 
committee at the State University for that purpose, 
and we have accomplished some things, but not a 
great deal thus far.” 

An added reason that applies to engineers and 
creative men as well: “Salary is a large part of this 
(loss of status), but in addition, he (the professor) 
suffers from lack of a good public image. He is 
often pictured as absent-minded, carelessly dressed, 
having eccentric mannerisms, unable to explain 
things clearly or to come to the point. These 
problems are difficult to solve. The engineering 
schools that have close association with industry 
usually can achieve a better climate for their pro- 
fessors. While money is important, the public at 
large must in addition be taught to respect mental 
and moral achievement.” 

Another opinion: “Should we not consider that 
with the tremendous increase in college attend- 
ance, with equivalent increase in instructors . . . 
quality has suffered. A college professor used to 
be a “rare bird” and a member of a small but 
closely knit group—highly regarded. Now we have 
a few remaining, but we also have many part- 
time instructors—graduate assistants, etc—who do 
not carry the “sage” image one used to associate 
with professional position.” 


A critical trio 


Three men are rather blunt in their criticisms. 
One points out that professors’ “opinions are 
given more credence than they deserve.” Says he: 
“I have been greatly disturbed, any number of 
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times, by what I believe is a serious failing on the 
part of many educators to grasp the implications of 
American industry. I think there is an absence of 
practical idealism in education. For instance, 
many teachers of industrial design and allied sub- 
jects are critical of the American automotive in- 
dustry and the compromises it makes. They fail 
to make a distinction between the fine arts and 
commercial art—and I use the latter term with no 
apology. 

“, . If our products cannot be sold, we can find 
little consolation in the knowledge that, at any 
rate, they are artistically exccllent. Because so 
many educators fail to realize this, their students 
find themselves entering a business world with 
whose practical problems and considerations they 
are unable to cope. . . 

“Unfortunately, those in a position to elevate 
the status of the professor by financial means—the 
college administrators—too often are unable to do 
so. . . Organizations such as the Ford Foundation 
recognize this problem . . .” 

Here’s another suggested reason that ties in with 
the first question (about engineers in manage- 
ment): “The loss of their prestige is a result of the 
fact that most of them entirely ignore emphasis 
on management capability of engineers. They mis- 
lead kids into believing that all they have to have 


to succeed is technical knowledge. If they would 
be practical and teach, in addition to technical 
subjects, how to plan, motivate and control engi- 
neering projects, my life would be a hell of a lot 
more pleasant.” 

The third: “I expect that some loss of pro 
fessional recognition has resulted from the fact 
that more scientific work is done by our govern- 
ment and by industry, and relatively less by uni- 
versities, who once represented the primary source 
of scientific research. In this respect, I think we 
can be encouraged by changes taking place in 
several engineering schools which will assure that 
the faculty does play a part in current techno 
logical advances. I understand that at MIT, for 
instance, the engineering faculty is required to 
take an active part in R & D work and encouraged 
to become associated with some of the many gov 
ernment and industrial projects being carried out 
on the campus. Other schools are gearing up to 
expand the work they do for, or in cooperation 
with, industry. I would expect this to be a boom 
to the college faculty from the standpoint of in- 
come as weil as professional recognition. Cer- 
tainly the continuous exposure to new and im- 
portant problems, and the recognition given fot 
solving these problems, is stimulating to th« 
teacher, just as it is to the full-time engineer.” 


“THIS COUNTRY IS RUN BY COLLEGE PROFESSORS’’ 


This remark, once said facetiously, contains a 
great deal of truth. While it applies to economics 
and law professors particularly, it has its engineer- 
ing equivalents in the professors with research 
contracts, consulting and advisory jobs in indus- 
try, who do book and article writing, and are 
connected with politics. Some of these combina- 
tions result in higher aggregate incomes than 
would be paid by industry. 

Several engineers made this point in rebutting 
my suggestion that professors had lost status. 
They also point out that if industry hires the 
competent professor, it kills the goose that lays 
the golden eggs—the young engineers that indus- 
try needs in increasing quantity. And they remind 
me that many academicians, like many engineers, 
don’t like the “administrative rat race” and the 
higher pressures and more restricted social atmos- 
pheres that go with it. The reasons given to sup- 
port improvement in status, however, are much 
less varied than those given to support decline. 

“With President Kennedy in the White House, 
professors couldn’t gain stature any faster than 
they have done recently,” says one respondent. 
“If they are competent, they are gaining in 
stature, not losing it, and by the way, are becom- 
ing very rich at it.” Says another, in the same 
vein: “The college professor has improved his 
status and income by doing consulting work for 
industry or by having part-time interest or even 
ownership in industrial firms. 
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“With more professors entering industry and 
the financial-remuneration policies of educational 
institutions becoming more competitive, status 
seems to have risen. Not just from the stand- 
point of a technical organization, but in the 
community as a whole, visiting professors seem 
to be regarded on a consultant or highly au- 
thoritative level. This may be a result, in large 
part, of the attendant publicity stressing author- 
ship of books or articles, or in part to the increase 
in college graduates and students in the com- 
munity who have had valuable associations with, 
or high regard for, their professors. In this re- 
spect, the college professor probably has more 
status off campus than he has in the college 
community.” 

“I agree that the social status of the university 
professor is higher in Europe than it is here; 
however, I believe the standing . . . is improving 
. . . They rate very high with us.” This senti- 
ment, expressed in various ways, is typical of the 
feeling of men responsible for research activities 
in their companies; they mention particularly 
professors from the better-known universities, 
notably MIT and Harvard. One or two mention 
that their own engineers do part-time teaching 
in nearby universities and get great satisfaction as 
well as social status from this, as well as making 
a significant contribution both in technology and 
in increasing understanding between education 
and industry. A corollary benefit to the com- 
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pany concerned is increased prestige for its own 
research labs, 

Again and again, respondents speak of the 
improvement in public attitude toward science 
and engineering “in the past two or three years.” 
This is of course particularly noticeable in “in- 
dustries where we rely on scientific advance- 
ment for our product development.” To give 
credit where it is due, several directly mention 
Sputnik I—perhaps the greatest favor done us 
by the USSR because it woke us to our basic 
danger, as well as to the heavy future responsi- 
bilities resting upon educators. “Since then,” 
says one, “the trend has been abruptly reversed, 
and the college professor or anyone with a doc- 
torate or lower advanced degree has gained con- 
siderable glamor in the eyes of American business 
management. This is in great part because se- 
curity analysts in New York keep asking, ‘How 
many PhD’s do you have on your payroll?’” 


Down with status 


Two men mince no words about status, one 
echoing a statement made to me by a Russian 
engineer that he knew many ordinary engineers 
who were much more interesting as friends than 
men with doctorates. Here is the first: “I feel 
that the whole subject of social status is some- 
what ridiculous, particularly with reference to 
income. Personally, I know a lot more golf pro- 
fessionals, newspaper reporters and salesmen that 
I care to associate with than company presidents, 
even though there is a wide income difference.” 
A Swiss engineer, in this country years ago to 
negotiate a licensing arrangement, confessed to 
me that his salary at that moment was higher 
than that of the company president. The engi- 
neer needed the income to establish position 
and associate with the Americans with whom 
he was dealing, while the president got his status 
from his knowledge and he associated socially 
with a professor, a butcher and a lawyer. 

‘The other opinion: “. . . most people unhappy 
about status assume it is a gift from outside 
rather than something earned. To me ‘status’ 
begins with our peers. Until they judge us well 
we have no foothold on that intangible, and they 
will only judge us well when we deserve it. None 
of us can be all things to all men, even when 
we do well in our chosen profession. So when 
a professor (or an engineer or a scientist) asks 
why ‘someone’ hasn’t given him social status, does 
he have in mind a law lobbied through political 
action (like a minimum wage) or a membership 
in some social club where he knows no other 
member, or some artificial title like a Kentucky 
colonelcy? Sydney Smith said, ‘Whatever you 
are by nature, keep to it; never desert your own 
line of talent. Be what nature intended you for, 
and you will succeed; be anything else and you 
will be ten thousand times worse than nothing.’” 
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in summation, we quote... 


To sum it all up, we can quote again: “I 
don’t have any particular solution to offer to the 
problem, either of the professor or of the engi- 
neer. I suspect, as you do, that in some measure 
at least, probably in a substantial way, the solu- 
tion to the problem of one will provide the solu- 
tion to the problem of the other. I think what 
we need here is something that will change the 
thinking of the lay public with respect to pro- 
fessors and engineers, and I’m sure I don’t know 
what it is. I am equally sure, however, that 
there are many engineers who could receive sub- 
stantial recognition for their technical contribu- 
tions who are, nevertheless, unable to contribute 
in an equally substantial way in management 
positions, so to give them major management 
responsibilities is a mistake.” 
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PRODUCT DESIGNS 





Record press cooks 
perfect vinyl biscuit 
with steam 


Battery of timers measures out steam and water in an 
automatic cycle which assures faithful reproduction of 


complicated stereo grooves. 


HYDRAULIC pistons close and lock upper platen and 
~ Safety gate squeeze a vinyl “biscuit” into a phonograph record. 
/ First step in automatic cycle is lowering of counter- 
Ejector —S> : weighted safety gate by a pneumatic cylinder. Hydraulic 
/ piston underneath main rack then goes into action. It 
pushes up main rack which rotates upper platen closed. 
Locking j y, As the main rack continues to push upward racks at either 
rackh~ / es j side of upper platen swing the locking wedges under 
shoulders in the frame. 
Everything is now ready for the actual pressing. With 
a short 0.8-in. stroke the ram puts a 100-ton squeeze 
on the biscuit (3000-psi oil pressure). Less force may be 
needed for 7 or 10-in. records or for different plastics, in 
which case an adjustment is made to the pressure-reducing 
valve which supplies oil to the ram. Instead of a spring 
adjustment, valve has an air bubble which the operator 
pumps up or bleeds down. 
After the ram lowers and the upper platen swings up to 
a 45-deg angle, an air-driven center rod in the top pops 
finished record into operator’s hands. 
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Hydraulic = 
cylinder . Pressure- TEMPERATURE CONTROL ensures near-perfect register 
reducer necessary for stereo records. Five timers space heating, 
cooling and holding periods beginning with simultaneous 
start of S and TS intervals. 

Length of S period sets mold temperature. When it is 
over only enough steam is admitted to hold mold temper- 
ature constant. 

Later, after the record has been formed, cooling water 
replaces the steam to harden the plastic. One motor-driven 
valve handles both steam and water. 

Fastest cycle time is about 15 sec; highest quality records 
take up to 30 sec. 








PS ... Record press changes from automatic to semiautomatic 
by single toggle switch. Only difference is that operator drops 
safety gate by hand to start cycle in semiautomatic. Plant must 
supply 2500-to 3000 psi hydraulic oil, 70 to 115 psi air, cooling 
water, steam and 220/380-v, 3-phase, 50-cps (or choice) electricity. 
Manufacturer is Aktiebolaget Alpha, Sundbyberg, Sweden. 
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PRODUCT DESIGNS 





Measures angles by ear 


Goniometer compares two tones generated by the trans- 


ducer. When input turns clockwise, whistle is higher; 
when it turns counterclockwise, whistle is lower. 
Perfect pitch of electronic ear tells angle within 


+2.48 seconds. 


Lock fo cose 
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Ganseovern senses angular move- 
ment, sends a signal to electronic 
vernier which figures out the meaning 
and prints or displays the result. 

The four sets of teeth make up two 
varying capacitors, one between the 
rotor and the reference stator and the 
other between the rotor and the input 
disk. As the rotor turns and the 
teeth become misaligned, capacitance 
changes, eventually returning to its in- 
itial value when the rotor has turned 
one tooth pitch. Since the rotor turns 
a constant 600 rpm, the rotor-stator 
combination generates a 5.12 ke signal 
(600 rpm x 512 teeth/60 sec/min). 

If the input shaft were fixed, the 
rotor-input disk combination would put 
out the same 5.12 kc. However, if the 
input shaft rotates opposite to the 
rotor, the output signal will be a higher 
frequency, and if it turns in the same 
direction as the rotor, the output signal 
will be a lower frequency. Whichever 
the case, this frequency and the 
constant reference frequency go to 
the analytical section for comparison. 

The above process would work just 
as well if one toothed piece in each 
capacitor had only one tooth. Yet all 
sets have 512 teeth. Why? The answer 
is that with only a 2 in. dia a single 
tooth is liable to be unacceptably im- 
perfect, but errors average out when 
512 teeth are used at once. 


Counter 














Display 
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ELECTRONIC VERNIER turns trans- 
ducer output into a reading. Each of 
the two capacitors controls the fre- 
quency of an oscillator which generates 
a little over 1000 cycles for every cycle 
of transducer output. Separator and 
counter tote up the difference in total 
cycles put out by the two oscillators 
and flash the result in binary code. 

In order to keep the cumulative 
count from building up errors it is 
checked against a reference point once 
per rotor turn. Each row of teeth is 
missing one tooth. Pulses resulting 
from alignment of two toothless spaces 
precisely locate position of the input 
shaft. If the count is wrong for this 
location, it is changed, and starts out 
accurate once again. 


AZIMUTH THEODOLITE has optics 
for sighting and a transducer for meas- 
uring angle. Original purpose of gonio- 
meter was in large rocket-tracking 
and photographing instruments but it 
has also been built into precision ma- 
chine tool rotary tables. Other pos- 
sible applications include astronomical 
telescopes, gyro-rate test stands. 


PS . . . Microgoniometers range in ac- 
curacy from +0.62 to +13 sec, de- 
pending on number of teeth and speed 
of rotor. Any model is available for 
either 60 or 400 cps power supply. With 
varied electronics, angular readings 
emerge in any one of several decimal 
or binary forms—or are converted to 
rates. Model 512/219 transducer de- 
scribed in text measures 5.30 x 3.375 
in., weighs 4.5 Ib. Norden Div, United 
Aircraft Co, Milford, Conn, produces 
the Microgon system which they de- 
veloped along with the Colorado Re- 
search Corp, Denver, under sponsorship 
of Ballistics Research Laboratories. 
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ADHESIVE BONDING 


It’s as important as choosing the right adhesive— 
and it may reduce joint costs as well. 


J N KEMPF* 
Consultant, Adhesives, Coatings and Sealants 
San Pedro, California 


® Reliable adhesive joints depend on surface precleaning 
for proper wetting and bonding. The contaminants need 
not be visible to the eye—a layer of foreign matter a few 
molecules thick is sufficient to prevent optimum adhesion. 

Scouring the part with coarse sandpaper to increase 
effective bond area won’t work with modern adhesives. 
A surface that is too rough requires thick layers of adhesive. 
This wastes expensive adhesive and can weaken rather than 
strengthen the bond. Further, the coarse surface is more 
difficult to wet completely. 

To do its job well, the cleaning cycle must perform 
two functions: 


e Remove foreign matter that impedes wetting of the 
base material—usual types that must be removed are: 
organic greases and oils, scale, rust, tarnish and other 
oxides, 

e Influence the surface-tension equilibrium of the adhe- 
sive to favor “wetting” or spreading—cleaning should de- 
crease the contact angle between adhesive and base-metal 
surface, 


To make an economical adhesive joint, the cleaning 
methods must meet several other practical requirements: 
Solutions must be safe to handle and should not be 
flammable or toxic. Cleaners must react quickly. This is 
essential in any high-speed automated setup so that a 
maximum number of parts can be treated in a given time. 
Also, the solutions must rinse off with water and leave no 
residue. 


Economics of bonding 


Although proper cleaning costs more than superficial 
cleaning, the higher cost is offset by better reliability in 
parts and less rework. Proper cleaning may also allow 
switching to a cheaper adhesive or using less adhesive. 
For example, epoxy resins have excellent wetting properties, 
but, they are not as economical where cheaper adhesives 
and proper precleaning will do the same job. 

It is not enough to choose the adhesive on the basis 


* Formerly,Manager, Adhesives, Coatings and Sealants Div, Amer- 
ican Latex Products Corp 
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of compatibility with base materials and by the shear 
strength produced in the bond. You must spell out the 
precleaning steps and ensure that they are done properly. 
Then avoid recontamination by handling treated parts 
with clean cotton gloves and bonding as soon as possible. 


Metal cleaning 


If the part has scale, specify a descaling step. Then 
degrease to remove organic soils. The method of degreas- 
ing or the solvent is not critical because metals will require 
further cleaning to remove oxide and tarnish. 

The usual cleaning solutions used are acids or bases 
that attack the oxides more than the base metal. Active 
acids (without inhibitors), are preferred, even though they 
will etch metals somewhat, because inhibited acids leave 
smut films that cannot be rinsed off. (The inhibited acids 
however are useful for removing heavy scales when salt 
bath descaling or abrasive blasting is not suitable.) 

After the thicker oxide films are removed by pickling, 
the metal is further cleaned in milder solutions that con- 
tain dilute concentrations of acid plus chromate additives. 
These leave thin films which retard oxidation or rusting 
after cleaning and promote wetting by adhesives. Alkaline 
cleaners are not used in the final cleaning because the 
surfaces they leave are not compatible with most adhesives. 

Many proprietary metal cleaners have been developed 
by companies that specialize in this field. These cleaners 
usually contain mixtures of acid with special buffers to con- 
trol over-etching. Some can be used for more than one 
metal. These cleaners are easy to control and depletion 
rates have been worked out—baths are discarded after a 
given amount of metal has been treated. 

Thorough washing and agitation in any of the specified 
baths is essential. Rinsing is just as important. Baths must 
be kept clean and discarded before the amount of dissolved 
or suspended soils builds up to recontaminate the part. 

Time between cleaning and bonding is critical for 
copper and brass—they should be bonded immediately. 
Most materials can be bonded as long as 4 to 8 hours after 
cleaning. 

Aluminum and magnesium present their own special 
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HOW TO CLEAN METALS FOR ADHESIVE BONDING 





TREATMENT 


METAL 


TREATMENT 





Stainless Steels 


Aluminum and its 
alloys (for critical 
joints and military 
applications) 


Aluminum and its 
alloys (alternate 
commercial 
treatment) 





Degrease—Chlorothene, or naphtha 

Descale—sandblast, dustblast or wire- 
brush 

Acid pickle—20 min in 4% H,SO,, 4% 
HCI in water 

Acid etch—15 min in 12% HNOs;, 2% 
HF in water (18 to 20 Be) 

Rinse—water; dry 


Degrease—trichloroethylene 

Acid pickle—20 min in 4% H,SO,, 4% 
HCl in water 

Acid etch—15 min in 12% HNOs;, 2% 
HF in water 

Rinse—water; dry 


Degrease—3 min in toluene 

Alkaline wash—10 min at 180 F, in 
water solution with 4 to 5 oz per gal 
Turco Aviation cleaner 

Acid dichromate etch—3 to 5 min at 
150-160 F in water solution with 20% 
(by wt) H.SO, 10% (by wt) sodium 
dichromate (Na2Cr,O;-2H.O) 

Rinse—clean water 3 to 5 min at 120 F 

Air dry—at 80 to 150 F 


Degrease—vapor degrease or soak in 
Chlorothene for 10 min. 

Acid etch—5 to 10 min at 155 F in 
water solution with 6 oz per gal of 
Sprex “AN” cleaner 

Rinse—clean water 

Air dry—at 80 to 150 F 





Magnesium and its 
alloys 


Titanium and its 
alloys 


Copper, brass and 
copper alloys 


Zinc and fresh 
galvanized metal 





Degrease—10 min in trichloroethylene 

Clean—10 min at 160 to 190 F in water 
solution with 3 oz/gal sodium meta- 
silicate, 1.5 oz/gal tetrasodium pyro- 
phosphate, 1.5 oz/gal Nacconol NR 
(nonrefined sodium alkyl aryl sulfo- 
nate) 

Rinse—in water at 160 to 190 F 

Rinse—in distilled water at 160 to 
190 F 

Chromic acid pickle—10 min at 150 F 
in 20% chromium trioxide CrO; 

Air dry—5 to 10 min at 80-90 F 


Degrease—10 min in trichloroethylene 

Acid chromate etch—15 min at 120 F 
in bath of 35 ml water solution satu- 
rated with sodium dichromate to 1 
liter of H,SO, 

Rinse—in water 150 to 160 F 

Rinse—in distilled water 150 to 160 F 

Air dry—5 to 10 min at 80-90 F 


Degrease—10 min in trichloroethylene 

Acid chloride picklie—15 mi FeCl 
(42% solution), 30 ml concentrated 
HNO; in 200 mi water 

Rinse—distilled water 

Air dry—at room temperature 


Degrease—vapor or solvent degrease 

Acid neutralize—wash with 5% acetic 
acid in water 

Rinse—clean water 

Acid chromate pickle—3-—6 min. at 
100 F in solution with 20% H,.SO, and 
10% sodium dichromate. 

Rinse—clean water, dry 





HOW TO CLEAN PLASTICS FOR ADHESIVE BONDING 





MATERIAL 


TREATMENT 


MATERIAL 


TREATMENT 





Cured polyester 


Linear polyethylene 


Medium density 
polyethylene 


Rigid or flexible 
vinyl 





Remove gloss—sand or light dustblast 

Degrease—wipe with methyl ethy | ke- 
tone or ethylene dichloride 

Dry—thoroughly in clean air 


Remove gloss—fiame treat for 3 to 5 
sec until surface has dull mat appear- 
ance or 

Oxidize—3 to 5 sec in chromic acid at 
160 F or 

Electric-arc clean for local bonding— 
by discharge of a Tesla coil unit 


Remove gloss—fiame treat and sand 


Remove gloss—rub with abrasive 
powder such as Babo or Ajax 

Clean—with ethy! alcohol 

Dry—thoroughly in clean air 





Natural rubber 


Synthetic rubber 





Degrease—wipe with toluene or 
naphtha or 

“Cyclize’’—wipe on or immerse in con- 
centrated H.SO, allow to oxidize 
surface for 5-10 min at room tem- 
perature 

Wash—in clean water 

Flex surface—mechanically work sur- 
face to open hairline cracks 

Clean—solvent wipe with n-buty! 
alcohol 


Cleaning varies with the material but 
these steps will generally work: 

Degrease—solvent wipe with naphtha 
or toluene 

Clean—wipe with ethyl alcohol 

Remove gloss—scrub with abrasive 
powder 

Rinse—water 

Clean—with ethyl alcohol 
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problem—they react with hot water and must not be kept 
in rinse baths beyond the specified times. Aluminum should 
be coated with the adhesive within 3 hr of cleaning and 
preferably within 4 hr. This prevents further oxidation and 
increases joint strength by improving the reaction between 
the metal oxide and adhesives. 


Cleaning steps for plastics 


Most molded plastic parts are coated with release 
agents or mold parting compounds. These must be com- 
pletely removed for bonding. Plastic parts generally wet 
more easily when the sheen or gloss is removed from the 
surface. Mat surfaces wet more easily not because of 
their rougher surfaces, but because of freedom from con- 
tamination. So gloss-removal steps generally use fine 
abrasives such as fine sandpaper, a fine vapor blast or dust- 
blasting followed by clean-air blast to remove the dust. 

Thermoplastics may be degreased with mild solvents 
such as hexane or alcohols. ‘Trichloroethylene or other 
chlorinated solvents attack most thermoplastics. This 
permanently weakens the surface because of crazing. 
Aromatics and ketones can be used on thermoset plastic 
surfaces. 

Natural rubber, particularly hard vulcanized rubber, 
should be “cyclized” with sulfuric acid to create fine sur- 
face fissures for adhesion. 

Polyethylene, itself a parting agent for adhesives, is 
difficult to wet. In abrading the surface to remove surface 
gloss, direction of sanding should be perpendicular to the 
loads on the joint. This provides some mechanical inter- 
locking to aid joint strength. 

Most difficult to handle are the fiber-reinforced plastics 
because the joints carry high structural loads and must be 
reliable. The thermosetting resins usually used do not have 
good ductility to distribute the load. In addition, the rein- 
forcing fibers act as wicks for oil and water. Once they 
are contaminated, they are almost impossible to clean com- 
pletely. Resilient or semiflexible epoxy adhesives have 
generally been found most suitable for bonding reinforced 
plastic components, 


A test for wetness 


Here is a simple test to determine whether parts are 
clean enough to be wetted by adhesives. Place a drop of 
distilled water on the surface. If the water wets the sur- 
face and spreads into a film, the surface is reasonably 
clean. If the water forms a ball on the surface, it is not 
clean enough to give a strong joint. Similarly, adhesives 
themselves provide a good production check. If the part 


is contaminated, adhesives will pull away from the dirty 
area leaving a void. 

Weak bonds look alike after the joint fails. While 
there is usually a good chance that the failure is caused 
by poor cleaning, a thorough check of solutions and shop 
procedure might eliminate cleaning as a cause. This 
means that you should look for other causes of bond 
failure. These are: 

e Improper proportions of resin and hardener or incom- 
plete mixing of a two-part adhesive. 

e Surface contamination after cleaning by dust or vapor 
from other nearby shop operations. 

e Incomplete curing of the adhesive before loading the 
joint or improper joint design. 

e Solvent entrapment when parts are bonded before the 
solvent evaporates. In nonporous materials the solvent 
remains in the adhesive and prevents it from completely 
drying or curing. In plastics, the solvent will migrate 
to the surface of the part and weaken the bond. 


For REPRINT of above article, just check 623 on one of the 


Reader Service cards found in this issue. 


EDITOR’S NOTE: Other recent articles on new adhesive 
materials and how to design the joints for them: 

Now... Pre-shaped Epoxy Adhesives, May 22 ’61, p 43— 
Preformed adhesive pellets shaped to fit the joint contain 
just the right amount of joining agent. 

These Parts Carry Their Own Adhesives, Mar 2 '59, p 57 
—Simple hand pressure does the bonding when the parts 
have their own pressure-sensitive adhesives. Just peel off 
the backing sheet and press in place. 

Stresses in Adhesive Joints, July 7 '58, p 64—Six basic 
joint designs and how to calculate stress concentrations in 
each. 

Sandwich Panel Adhesives, May 26 ’58, p 56—Concluding 
part of a 3-part series on sandwich-panel materials describes 
and compares the 14 most widely specified adhesives. 

Today’s Rules for Rubber-to-metal Bonding, Aug 3 ’58, 
p 52—This adhesive-bonding technique will join almost any 
metal to nearly any kind of rubber. Gives cleaning treat- 
ments for reliable bonds and tolerances that can be ob- 
tained. 

Which Adhesive for What, Mar 17 ‘58, —Reference guide 
to the many different adhesives and how to apply them. 

Single-component Epoxy Adhesive, May ’57, p 104—Cov- 
ers strength and curing data for paste adhesive requiring 
no hardener. 

Adhesives for High-temperature Applications, Mid-Oct 
58, p G25—Several types of epoxy resins adhesives are 
evaluated for different loading conditions. 

—Herbert Kee 





now available in a combined reprint 


DESIGN WITH STEEL 


17 articles, 64 magazine-size pages ... including 
latest design data for a wide range of steels 
and alloys for high strength and high temperature. 


Copies of this combined reprint are available at $2 each, including 
postage. Send order with remittance to: 


Reader Service Department, Product Engineering, 
330 W 42nd St, New York 36 
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@ The high-strength steels 

@ Selection guide for steels 

e 7 closer looks at metal properties 

®@ Vacuum steel grows up 

®@ High-temperature stainless 

© Best spring material for high temperatures 

@ How to control corrosion 

@ Test for oxidation resistance 

® Stress corrosion in metals 

© For a stronger metal surface and many others 
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new method solves 


DEFLECTIONS 
OF COMPLEX BEAMS 


Simplified equations for deflection reduces tedious dif- 


ferential equations to arithmetical tabulations. Com- 


parison with two analytical methods shows high accuracy. 


MERL D CREECH 


Professor of Mechanical Engineering 
New Mexico State University 


® Beam deflections are usually found by the solution of 
the second order differential equation of the lastic curve: 


a. M « 
This equation can be solved by double integration if M/EI 
can be expressed as a continuous integrable function of x. 
When the cross-section is not constant, separate second- 
order differential equations must be written for each dis- 
continuity. The solution of n such equations results in 2n 
simultaneous equations which must then be solved for the 
constants of integration. 

Various available methods tend to minimize the tedium 
involved in solving the differential equations. However, 
the method of finite differences developed by the authors 
offers greater simplification without sacrificing accuracy. 
Solution of sample problem shows how it compares with 
the two other methods. 


Method of finite differences 
The differential Eq (1) can be replaced by equivalent 
finite differences: 


dy _ Ay 


( (Yn41 — Yn) 
dx Ax Az 


which gives 


4 at ms Yng1— 2Yn+Yn-1 
dz? (Ax)? 


Substituting this in Eq (1): 


Mn _ Yng1 — 2Yn + Yn 


Be te (Az)? 


M, (Az)? 
Yasui = 2Yn — Ja-i + “ E.! 
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Project Supervisor, Physical Science Laboratory 
New Mexico State University 


JAMES | McPHERSON 


Senior Development Engineer, Jet Propulsion 
Laboratory, California Institute of Technology 



































v4 


This is the basic equation which can be used to determine 
the deflection of a beam of varying cross-section, composi- 
tion, or load (see Fig 1). The idea is to divide the beam 
into an arbitrary number of equal increments, each of 
length L/P where L is the total length of the beam and P 
the total number of increments. 

To simplify the equations let 
M,(Az)? 
Eals 
In these equations n is any value of interest i from 1 to P, 
and Eq (2) then can be tabulated in a series of equations: 


K, = 


Equation No. 


Yo (a) 
a7 2yo — ya + Ko (b) 
Y2 — yo + Ky (c) 
Ys 1 = = + Ky (d) 
3 Y% —y+K; (e) 
P-1 — yp-2 + Kp (f) 
P yp+1 = 2yp — yp-1 + Kp (g) 
P+1 Yps2 = 2ypy. — yr + Keys (h) 


The tabulated equations (c) to (f) can be rearranged and 
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solved simultaneously for y,, assuming deflections y, and 
yp are zero. This solution can be expressed by a determi- 
nant, or better still by the summation: 


taP 
] _— 
- (+) yy Ki(P -i (3) 
| 


he tabulated equations (c) and (d) can be combined 
to give: 
Sy:t 2Ki + Ks 
Similarly: 
Us ty, + 3K, + 2K,+ K; 


Ys on a 41K, Tt 3K. ‘2 2K; T K, 


ti = 1) E+ ie = 9 Ee +... + Bee + Kos 


Yn = Yi 
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25.756 X 107 10.874 X 10~* 


This last equation can be expressed by the summation: 


i=—jP-—2 
Yn = Yi + > (n — t) Ky 


1 


Now Eq (3) and (4) can be combined to give: 


i—_P—2 ten—1 
Yn = -". y K(P-)+ Ye @-aK 
i-1 “1 
Substituting for K, and rearranging gives the following 
general equation which can be used to find the deflection 
at any point in a complex beam: 


L\ n “a M(P-i) , “ww Mi(n-i) : 
Yn = (+) | - P y Ek + X “Elk | (9) 
Example 

Find the deflection of a steel shaft at a point under the 
2100-Ib load (Fig 2). The modulus of elasticity, E = 30 
x 10° psi. 
Solution 

Divide the shaft into 14 three-inch increments and 
number them. For Eq (5) the following factors are known: 
L = 42 in. P = 14, n = 9, E, = 30x10°. The only un- 
known factors are M, and I,, which can be solved in the 
usual way and tabulated as shown above. 

Substituting the values from table in Eq (5) gives: 


4? . 
Y¥, = (7) | - vl (25.756) 4 0.74 | (10~*) 


Yn = 0.005, 116 in. 


Solution by other methods 

Two other methods are of particular interest as a com- 
parison to the method of finite differences. The first is 
known as Castigliano’s method which is based on the 
elastic energy in the beam (see Strength of Materials, by 
F R Shanley, p 30). A variation of this method is known 
as the Least Work method which is used to solve for un- 
known reactions in statically indeterminate structures. 
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Castigliano’s method is used to find deflections. In the 
Least Work method the partial derivative with respect to 
some unknown fixed reaction is set equal to zero. Since the 
movement of the reaction is zero, this is the same as apply- 
ing the Castigliano method to some load which does not 
cause a deflection. When it is desired to find the deflection 
of some point under a load the method of virtual work is 
employed. For virtual work a fictitious load is employed. 

The second method of interest is the Moment-area 
method which is useful for concentrated loads where the 
beam consists of a series of sections each having a constant 
moment of inertia. However, this method is limited to 
cases where areas and centroidal distances can be found 
easily, that is, when the moment diagram can be divided 
into triangles and rectangles. 

Solution of the above example by these two other meth- 
ods gives a true comparison with the finite difference 
method. 


Solution by Castigliano’s Method 

Dividing the beam into convenient sections (Fig 3) the 
first step is to determine the moments for each of the sec- 
tions. Using Castigliano’s theorem the deflection under 
the loads is derived from the elastic energy equation: 


+ M*dz 
2 El 
) 


which gives 


ie 


Az = Pa 


Similarly Ap = 


To find deflections A, and Ap, the terms 0M/OP, and 
OM/oOP», must be found for each of the sections. This 
involves solution of a number of integral equations which 
eventually give As = 0.004,507,7 in.; Ap = 0.005,196 in. 


Solution by Moment-area Method (Fig 4) 


This method gives an easy solution in this particular case, 
because the moment diagram is can be divided into tri- 
angles and rectangles quite readily. Once the moments and 
areas are determined, the deflection under P, results in 
4p = 0.005,201 in. 
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Moment Diagram 
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C D 
M/EI Diagram 


Summary of solutions 


Finite differences 
Castigliano 
Moment-area 


For REPRINT of above article, just check 622 on one of the 
Reader Service cards found in this issue. 


EDITOR’S NOTE: For additional information on stress 
analysis see: 

How to Analyze Deflections of Sleeved Shafts, Apr 17 ’61, 
p 60—Gives a practical method that takes composite-beam 
theory a step further and includes the effect of interference 
fits. 

New Equations for 5 Tapered Cantilever Beams, July 25 
60, p 52—Shows how economical tapered beams can be used 
without necessity of solving differential equations to find 
stresses and deflections. 

Faster Stress Analysis of Combined Loads on Beams, 
May 16, ’60, p 97—Author’s method presents solutions to 
differential equations in the form of charts and easy to use 
algebraic equations. They are applicable to simple beams 
and can be extended to beams with complex loads, as well 
as statistically indeterminate beams. 

Critical Frequency of Stopped Shafts, Jan 11 ’60, p 57— 
Gives equations for frequency and critical speed for plain 
round, or tubular, rectangular and odd-shaped stepped 
shafts. 

Conjugate Beam Method, Aug 18 ’58, p 83—Gives four 
examples of application to load problems. 

Finding Stresses in a Pressure-vessel Head, July 6 ‘59, 
p 57—Method uses strain gages, all located on outside of 
vessel, yet accurately determines biaxial stresses at joint 
of shell and head. 

For a Stronger Metal Surface, Nov 14 60, p 70. Here’s a 
practical guide that compares different methods of boost- 
ing wear resistance, bearing and fatigue strength. 

Allowable Stresses in Flash-welded Joints, Oct 31 '60, 
p 39. Shows how flash welding can produce joints as strong 
as the parent metal, and how to correlate data with mag 
netic inspection to keep the flaws due to mass production 
at a low percentage. 

Reserve Strength in Metal Parts, Dec 21 59, p 45. Shows 
how to exceed the yield strength of a material and get 
away with it by designing in the plastic range, Tables and 
two sample problems with concise explanation of author's 
method leads to most economical design. 


—Frederick Marich 
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INSIDE! 


AN AUTOMATIC 

SWITCH FOR FAST, 
SURE PROTECTION 
AGAINST OVERLOAD 


Here is instant protection against overload 
damage . . . Philadelphia Gear’s Torque Control 
for worm gear reducers. When output torque of 
the reducer exceeds a pre-set value, the control 
breaks the motor control circuit—instantly. This 
is accomplished by mechanical actuation of an 
electrical line break switch. Truly foolproof pro- 
tection for driving and driven equipment. 

Time saved with Torque Control can be consider- 
able, too. For example, you can remove the cause 
of overload or jam immediately. There is no wait- 


ing for heaters to function or for shear pin 
replacement. In short, downtime is either drasti- 
cally cut or eliminated. 

How about starting surge? Here, too, is an 
advantage . . . the control can be by-passed by 
holding the START push button to permit this 
temporary overload. Torque Control is optional 
on Phillie Gear equipment, and is available for 
either one direction of operation or both. 

For information on our complete line of Worm 
Gear Reducers, write for catalog WG-60. 


philadelphia gear drives 


PHILADELPHIA GEAR CORPORATION 


King of Prussia (Suburban Philadelphia), Pennsylvania 
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FOR PULLEY BELTS 


Nomographs unsnarl long equations for lengths of crossed and 


uncrossed belts. 


CMDR S R HELLER JR, USN 


Portsmouth Naval Shipyard 
Portsmouth, NH 


® What looks like a simple geometrical problem, 
finding the length of a belt around two pulleys, turns 
out to involve unwieldy equations. When the belt is 
crossed, the equation is: 


—— a(R +r) I R+r 
= ap| 2D + ah -( D V4 


(#37) aes(#4*)] 


When the belt is uncrossed, the equation is: 
: x(R +r) R-r\y 
L 2v[ oD + afi-( D ) + 
R— Oh a R-r 
D - D 


Now see how easy the nomograph makes the 
solution. 
EXAMPLE: An uncrossed belt passes around pulleys 
8 in, and 4 in. in diameter. If the center-to-center 
distance between the pulleys is 20 in., how long is 
the belt? 
Solution: (R + r)/D = (8 + 4)/20 = 0.6 (R — 
r)/D = (8 — 4)/20 = 0.2. With this information 
and knowing that D = 20, draw two lines on the 
nomograph, as shown, to find length L = 78.5 in. 

It is difficult to calculate pulley radii for a set of 
stepped pulleys when the belt is uncrossed, because 
both (R + r) and (R — r) change from one pulley 
combination to another. In contrast, the same cal- 
culation is easy with a crossed belt, since (R + r) 
stays constant and (R — r) doesn’t enter into the 
problem at all. However, even the uncrossed belt 
problem is easy with the nomograph. 

For instance, let’s say we wanted to add other 
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Crossed 


SYMBOLS 
D = Center-to-center distance between 
pulleys, in. 
L_ = Length of an uncrossed belt, in 
L’ = Length of a crossed belt, in. 
R = Radius of larger pulley, in 
r = Radius of smaller pulley, in. 
Note that the nomographs work equally 
well with any units as long as they are 


consistent. 


pulleys of different ratios to the pair above. D is 
the same, and L doesn’t change, so the intersection 
of line 2 with the vertical pivot stays fixed. It is 
necessary only to rotate a straight edge around the 
point of intersection to find all the combinations of 
(R + r) and (R — 1). In this case all possible com- 
binations lie between (R — r) = 0, which is a ratio 
of infinity, and (R — r) = 0.58 where (R — r) 
(R + r) fora ratio 1:1. 





Ideas from Tinnerman have cut costs, improved 

INFORMATIVE NOTES products. Here are examples from Tinnerman’s 
10,000 variations of SPEED Nut brand fasteners 

10 IMPROVE YOUR PRO DUCT —all stamped with the T-mark of total reliability. 
SAVE YOU MON FY Tinnerman can help you cut costs with a free 
ses Fastening Analysis of your product. Call your 
Tinnerman representative, or write: Tinnerman 


Published as a Service to Products, Inc., Department 12, P. O. Box 6688, 
Designers and Engineers Cleveland 1, Ohio. 


VERSATILE COMPRESSION RING has solved fastening prob- 
lems in car radios, pressure gages, washers, and speaker 
cabinets. Simply squeeze compression fingers with pliers to 
expand ... release, and spring tension maintains firm connec- 
tion. Heat-treated spring steel of this SPEED CLip® fastener 
won't lose tension, won’t loosen under vibration. Possible 
applications are practically unlimited. 


BOLT RETAINER used to fasten grille extensions to car fenders, 
has potential usage in any field where high-torque fastening 
is required on thin metal sections. This SPEED Grip” fastener 
eliminates costly welding or staking, speeds assembly, allows 
savings in labor costs and parts handling. Barbs locate fasteners 
until nut is driven. One of Tinnerman’s extensive line of 
SPEED Grip nut and bolt retainers. 














ELECTRONIC CONTROL CLIP retains tuning switch on chassis, 
gives constant spring tension for both push-pull and revolving 
controls ...can be used wherever electronic controls are 
installed. This multipurpose SPEED CLIP fastener replaces 
threaded nuts, bushings, lockwashers. Cuts costs substan- 
tially. Live spring action lasts for the life of the equipment. 


WIRE RETAINER is ideal for attaching single wire, light 
harness, cables or tubing. This SPEED CLIP fastener can be 
preassembled on the harness, allowing an entire wiring system 
to be snapped into place in seconds. Double embosses on upper 
clamping leg trap cold-flow tendencies of vinyl covered cord, 
assure 35 pound pull resistance. Clip will accept any wire or 
bundle up to .306” x .515”. 


CANADA: Dominion Fasteners Ltd., Hamilton, Ontario. Sac 

GREAT BRITAIN: Simmonds Aerocessories Ltd., Tre- S L 

forest, Wales. FRANCE: Simmonds S.A., 3 rue Salomon pos 

de Rothschild, Suresnes (Seine). GERMANY: Mecano : 
Simmonds GMBH, Heidelberg. 
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Hydraulically controlled time delay . . . 
has hermetically sealed, nonmagnetic metal tube which extends through and beyond 
the solenoid coil. Tube contains a movable iron core, a core-return spring and silicone 
liquid fill. When coil is energized, iron core is drawn into the magnetic field. Silicone 
liquid slows its travel, providing time delay. As the core moves into the coil, it reduces 
the “air” gap, lowering reluctance in the magnetic field. When core touches the pole 
piece, the magnetic circuit is completed, creating a considerable increase in magnetic 
flux, which is sufficient to attract the armature and actuate the relay contacts. When 
relay is de-enetgized, core returns under spring pressure to its original position (see 
cross-section, above). On return, a tiny ball-type check valve within the core 
opens, allowing the silicone liquid to pass through the core’s center. The unit has 
totally enclosed snap-action contacts, which cannot be contaminated by environment 
or tampered with. Switches up to 5-amp loads, either SPDT or DPDT, and has con- 
tinuous-duty coil, allowing it to function as both delay device and load relay. Also has 
balanced armature structure which confines armature to either of two discrete positions 
so that there is no chance of tentative actuation—even under moderate shock and 
vibration. Available in 16 standard timings from 4 to 120 sec and for either standard 
ac voltages from 6 to 240 v or dc voltages from 4 to 120 v. Contact capacity is 5 
amp at 125 or 250 v ac; 5 amp at 30 v de, resistive; 3 amp at 30 v dc, inductive. Max 
power consumption is 2 w ac, 3 w dc. Measures 2.1 x 1.8 x 2.1 in.; weighs 3.5 oz. 
Pilot quantities available in late August or early September. Heinemann Electric Co, 
378 Magnetic Dr, Trenton 2, NJ. 

Circle 300 on Reader Service Card 


100% grain-oriented magnet. . . 
is of Alnico-type alloy and has nominal energy product of 7.5 million gauss-oersteds. 
Said to produce more magnetic energy per unit volume or weight than any other 
variation of Alnico magnets now available, the new material is produced in two grades: 
USM76 has nominal energy product (BH) of 7.5 million gauss-oersteds, residual induc- 
tion (BR) of 13,900 gauss, coercive force (HC) of 750 oersteds; USM65 has a BH of 
6.5 million, BR of 13,500 and HC of 650. Weight per cu in. of both materials is 0.265 
and mechanical properties are hard-brittle. Per-lb costs of the new material are higher, 
but it is claimed that magnets of energy ratings equal to those of conventional materials 
will be about the same in price. Now in production. US Magnet & Alloy Corp, 266 
Glenwood Ave, Bloomfield, NJ. 

Circle 301 on Reader Service Card 


Extension swivel fitting .. . 
for fluid systems, is a straight-through assembly with one end that rotates 360° and 
extends a full 6 in. This is said to be useful in applications where two sections of a 
fluid line system must be connected and then drawn together to be sealed within an 
enclosure. Fitting’s linear movement also provides built-in compensation for thermal 
expansion and contraction. Operates at temperatures from —65 to 300 F and pressures 
to 5000 psi. Unit is pressure-balanced, and, therefore, not subject to separation forces. 
Also prevents tube stresses resulting from twisting or turning. Pressure drop in }4-in. 
tube size is less than 5 psi at 1.2 gpm flow of MIL-H-5606 hydraulic fluid at 70 F. Force 
required to extend or retract rotating end is less than 8 Ib when not pressurized; less 
than 14 Ib at 3000 psi. Available in various configurations, sizes and fitting ends. 
Dumont Engineering Co, 1401 Freeman Ave, Long Beach 4, Calif. 

Circle 302 on Reader Service Card 
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Relay’s knife-edge armature 
pivot... 
is said to eliminate air gap in its mag- 
netic circuit. Resulting increased sen- 
sitivity reduces pull-in power to 20 to 
350 mw, depending on spring load, or per- 
mits an operating time of 3 to 5 millisec 
for light spring load and high permeability 
magnetic core. Relay also can be fitted 
with a special “remanent” magnetic 
core of carbon steel so that it is held 
closed by a remanent field when supply 
is removed (said to be useful in low-cost 
memory and logic circuits or where power 
must be conserved once relay is energized). 
Remanent core needs only a short pulse 
of current to attract the armature, which 
then is held in by remanent magnetism 
until a reverse pulse cancels the mag- 
netism to release it. Energizing and de- 
energizing circuits can be electrically 
isolated since relay accommodates 4 wind- 
ings. Can be supplied with up to 10 sets 
of double-throw contacts; is capable of 
being operated at 650 v, can interrupt 
10-amp loads and use 100,000-ohm coils. 
Also can incorporate time-delay feature, 
hermetically sealed case, bifurcated con- 
tacts, etc. Suitable for logic and control 
applications, since switching and _ logic 
circuits can be designed with one relay 
type instead of wide assortment. Unit 
with 6 form-C double-throw bifurcated 
contacts is priced at approx $5.20 each 
in lots of 100, depending on coil voltage 
requirements. Delivery in 6 to 12 wk. 
Ellis & Frowd, Dept R, PO Box 549, 
Times Square Station, New York 36. 
Circle 303 on Reader Service Card 


Illuminated lever switch . . . 
color codes switching positions and func- 
tions. Replaces an ordinary switch and 
up to three indicator lamps, cutting con- 
trol panel cost and space requirements 
by at least 40%. Incorporate long-frame, 
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leaf-type switching, unit is available in 
2- and 3-position, locking and nonlock- 
ing types. Uses one 6 or 28 v lamp for 
high-impact illumination in red, green, 
amber or white (other colors on request). 
Mounts on #-in. center in panels up to 
fs in. thick; requires only 2%-in. depth 
behind panel. Contacts (silver is stand- 
ard, palladium on request) are rated 3 
amp or 300 w max noninductive ac load. 
Switchcraft Inc, 5555 N Elston Ave, 
Chicago 30. 

Circle 304 on Reader Service Card 


Plastic journal bearings . . . 
operate at temperatures up to 600 F and 
at extremely low temperatures, in the 
cryogenic range. Made of reinforced 
Tefion, they are designed for use where 
lubrication is impossible or undesirable. 
Dirt, fibers or debris reportedly will not 
adhere to them. Bondable to metal, 
(particularly dead soft grades) they can be 
used to replace worn inserts in existing 
machinery or can be used without a metal 
backing as original equipment. Thermal 
expansion is said to be equivalent to alumi- 
num, while no cold-flow problems and 
no effect by moisture on dimensions is 
claimed. Available in conventional bear 
ing sizes. Rogers Corp, Rogers, Conn. 
Circle 305 on Reader Service Card 


Temperature monitor . . . 

is a fail-safe unit which limits excursion 
of temperature between two preset limits. 
When temperature limit is reached, cham- 
ber in which devices are being tested is 
automatically turned off and cannot be 
turned on without manual reset of the 
monitor. If a heat generating device, such 
as a motor or electronic capsule, is being 
tested and an overheat condition is 
reached, device can be turned off in same 
manner. Monitor also serves as a pyrom- 
eter to indicate temperature of the test 
device at any given time. Includes a sig- 
nal light to indicate operation and an 
alarm light to indicate a dangerous condi- 
tion. Available to control spans as small 
as 20 F between over-all limits of —100 
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and 500 F, or with over-all spans from 
—100 to 1000 F (higher over-all spans 
supplied on request). Delta Design Inc, 
3163 Adams Ave, San Diego 16, Calif. 
Circle 306 on Reader Service Card 


PLASTIC BODY BLOCK 
™ 
- 
° FLEXIBLE LINER 


FLOW PATTERN 


ROTOR ON 
ECCENTRIC SHAFT 


FACE PLATE 


Plastic pump . . . 
has no stuffing boxes, shaft seals, valves 
or gaskets. Measures only 6 x 8 x 11 in. 
and is designed for vending machines, 
plating equipment, lube-oil service, bottle 
fillers and lab equipment. Pumping is 
accomplished by a rotor on an eccentric 
shaft, which turns within a flexible liner. 
This creates a progressive “squeegee” 
action on fluid trapped between the syn- 
thetic liner and plastic body block. No 
rotating part or metal contacts the fluid. 
Pump is self-priming, operates wet or dry, 
and handles slurries and viscous materials. 
Available in capacities from 4 to 10 gpm 
and pressures to 35 psia. Standard ma- 
terials are neoprene for the liner and linear 
polyethelene for the body block (other ma 
terials such as polyvinyl chloride, Teflon, 
Buna N, Kel F and Hypalon available on 
request). Said to be low in cost. Vanton 
Pump & Equipment Corp, Hillside, NJ. 
Circle 307 on Reader Service Card 


Differential brake valve . . . 
eliminates need for costly nonslip differen- 
tial on materials handling, mobile and 
off-the-road vehicles. Has two normally 
open, spring return, two-way valves with 
a common pressure port to which master 
brake cylinder is connected. Each of the 
two cylinder ports is connected to a brake 
cylinder of one of the two drive wheels 
of a vehicle. Depressing a pushbutton 
shuts off flow of brakes fluid to wheel hav- 
ing traction if one drive wheel is spinning. 
Brake pedal then can be depressed to 
lock spinning wheel only. This enables 
vehicle to proceed under its own power 
with one wheel driving until both wheels 
again are in traction. Unit is designed 
for use with hydraulic oils or brake fluids 
and can be installed in any hydraulic brake 
system. Sarasota Precision Products Inc, 
Sub of Racine Hydraulics & Machinery 
Inc, 5757 McIntosh Rd, Sarasota, Fla. 
Circle 308 on Reader Service Card 


General purpose relays . . . 
have combination solder-push-on termi 
nals which appear on one barrier type 
panel. This arrangement is said to facili 
tate use of the relays in printed circuit 
assemblies. Clear plastic enclosures allow 
above- and below-chassis and plug-in con- 
nections. In most, terminal panel is in- 
tegral with relay, the cover merely fasten- 
ing to the terminal panel. Units are 1-, 
2- or 3-pole, single or double throw. Con- 
tacts and terminal are integral and con- 
tact area is inlaid with silver. Contact 
rating is 5 amp, 115 v ac or 32 v de; 
coil voltages available up to 440 v ac or 
230 v de. Available versions include plate 
and latching types. Latter makes possible 
contact combinations as high as 6PDT. 
Many from stock. Ohmite Mfg Co, 3672 
Howard St, Skokie, Ill. 

Circle 309 on Reader Service Card 
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Spring-loaded check valve. . . 
for horizontal and vertical mounting, has 
all Pyrex and Teflon construction, allow- 
ing full visibility with top corrosion re- 
sistance to all liquids except hydrofluoric 
acid and hot concentrated caustics. Stain 
less steel spring is sealed by a Teflon en- 
closure. Available in 1-, 14-, 2- and 3-in. 
sizes, adaptable to any pipe installation 
with 150-Ib ASA companion flange. Max 
operating pressure is 50 psi, except for 
3-in. valve, rated at 35 psi. From stock. 
Chem Flow Corp, 136 Paterson Ave, 
Little Falls, NJ. 

Circle 310 on Reader Service Card 


Drain valve .. . 
can be mounted flush to any tank ex 
terior surface and drains from within 
0.020 in. of tank bottom to absolute bot- 
tom. Slight push with any blunt object 
the size of a lead pencil cracks the valve 
and permits fluid to drain. For extended 
or complete drainage, an upward push 
and slight rotation keeps valve in full-open 
position. There are no intermediate drip 
continued on page 58 





“Mylar” polyester film. 


Tough tape of MYLAR’ cuts 
cable costs ...reduces size, weight 


Can the unique combination of properties found in Mylar” help solve your design problems? 





‘‘Mylar’’* polyester film is a tough, flexi- 
ble engineering material. Used as a core 
binder tape for electric cable, ““Mylar’’ 
prevents sharp braid wires from punc- 
turing the primary insulation during cable 
manufacture. Replacing heavier, thicker 
materials formerly used, ‘“‘Mylar’’ re- 
duces size, weight, cost of cable. 

Inaddition to its average tensilestrength 
of 20,000 psi, ‘‘Mylar’’ has excellent re- 
sistance to most chemicals and moisture, 
a dielectric strength of 4,000 volts per mil 
for 1 mil film, and can withstand temper- 
ature extremes from —60° to 150°C. 

On an area basis, tough, thin ‘‘Mylar’’ 


often costs less than heavier, conventional 
materials. ‘‘Mylar’’ can be laminated, 
embossed and metalized, punched or 
coated. The film won’t become embrittled 
with age. “‘Mylar’’ is available in roll 
or sheet form in a wide range of gauges. 

Find out how the combination of prop- 
erties in ‘“‘Mylar’’ can help you solve 
knotty design problems, improve prod- 
uct performance or cut costs. Write to- 
day for our new booklet containing de- 
tailed information on properties and ap- 
plications. E. I. du Pont de Nemours & 
Co. (Inc.), Film Dept., Room PE-8, 
Wilmington 98, Delaware. 


** Mylar” is Du Pont’s registered trademark for its brand of polyester film. 


Tensile strength of 20,000 psi... 


Bowling-ball test offers dramatic proof of 


®E6. u. 5. par. OFF 
BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 


amazing strength and toughness of 
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Linde:@News 


LINDE COMPANY, DIVISION OF UNION CARBIDE CORPORATION 





Crystal tungsten opens up a new era 
for the metal in electronics 


Typical electronic shapes fabricated from crystal tungsten (1. to r.): target emitter; 
zero-porosity tungsten anode for high-powered electron tubes with fluid cooling; 
high-power vacuum switch contact of zero-porosity tungsten mounted to copper. 


A new method of consolidating tung- 
sten powder into tungsten ingot has been 
created by LINDE’s Crystal Products 
Department. This new material—in 
crystal form—changes the whole ap- 
proach to use of tungsten in electronic 
applications. 

Compared to metallurgically pre- 
pared (PM) tungsten, crystal tungsten 
offers 5 to 15 per cent higher electrical 
conductivity. Thermal conductivity is 
about 20 per cent higher at 500°F, re- 
sulting in improved heat dissipation. 
These properties can be advantageous 
in electronic design. 


Useful in vacuum devices 


The high purity and zero porosity of 
the crystal tungsten also suggest its use 
not only in electrical contact points, but 
also in vacuum switches, electrical lead- 
ins in vacuum tubes, and applications 
where outgassing or leakage is a prob- 
lem. Their purity and lack of grain 
boundaries provide more even electron 
emission, making them valuable in sev- 
eral high pressure vacuum or open air 
switches. Other uses include: flexible 





tungsten. It can be drawn into wire as 
fine as 1 mil, giving greater yield of 
finished product from the starting ingot. 
Although undoped crystal tungsten has 
a lower recrystallization temperature, it 
does have a yield point at about 150°F. 


Material easily worked 


Significant is the fact that it can be eas- 
ily worked and at temperatures 800°F. 
lower than working temperature for 
powder metallurgy or vacuum-arc cast 
tungsten—making it useful for a wide 
range of non-electronic applications. 
Present shapes include swaged rods 
from 1/10 to %-inch diameter, as 
grown ingots up to %-inch diameter in 
production, and even larger diameters 
in development. 

For more details on this new mate- 
rial, check the coupon below. 





Super-hot process metal-coats 
and fabricates intricate parts 


Dense, high-purity metal coatings for 
certain base materials, and the fabrica- 
tion of odd shapes, are accomplished 
with “Plasmaplate,” a super-hot plasma 
stream process developed by LINDE’s 
Flame-Plating Department. 

In operation, a high-current torch 
uses temperatures up to 30,000° F. to 
produce a supersonic stream of ionized 
gas—melt and accelerate to high veloc- 
ity particles of any inorganic material 
that melts without decomposition. 

High-purity coating materials—such 
as tungsten or other refractory metals 
—are thus permanently fused to the 
surfaces of materials such as graphite, 
brass, copper, steel, molybdenum, titani- 
um, aluminum and others. 

Parts of intricate configuration can 
be fabricated by depositing the coating 
material on a mandrel machined to the 
desired internal shape of the finished 
part. After the desired thickness is ob- 
tained, the mandrel is dissolved out by 
chemical means. 


Tungsten grid cage — one of many complex 
shapes made by LINDE’s“Plasmaplate” Process. 


Thin coatings of tungsten carbide and 
other hard materials can also be applied 
to base metals by the LINDE oxyacety- 
lene Flame-Plating “gun” process, to in- 
crease surface wear as many as 40 times. 

For details on either of these LINDE 
processes, check the coupon below. 


CHECK—CLIP COUPON—ATTACH TO BUSINESS LETTERHEAD 


Linde Company, Dept. PG-82 
270 Park Avenue 
New York 17, N. Y. 


UNION 
CARBIDE 


Please send details on the items checked: Li N D E 


[] LINDE Crystal Tungsten 


COMPANY 


“Linde” and “Union Carbide” are registered 
trade-marks of Union Carbide Corporation 


sheet in electronic tubes; x-ray and anti- 
cathode targets. 

LINDE crystal tungsten is consider- 
ably more ductile than undoped PM 


() LINDE “Plasmaplate” Process 
() LINDE Flame-Plating Process 
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positions—valve either is intentionally 
full-open or positively closed. Secondary 
metal-to-metal seal holds seepage to a 
few drops an hr under most conditions 
should O-ring seal completely fail. From 
stock at price said to be considerably less 
than similar components. Bruning Co, 
Lincoln, Neb. 

Circle 311 on Reader Service Card 


Series-motor parts . . . 
have one-coil-per-slot design, said to pro- 
long commutator and brush life 24 times. 
Design allows optimum combinations of 
21 coils, 21 slots (3¥s-in. dia frame) and 
18 coils, 18 slots (2y%-in. dia frame). 
Field core is bonded with integral in- 
sulation, said to have four times the di- 
electric strength, three times the impact 
resistance and two times the cut-through 
resistance of conventional paper insulation. 
After integral insulation is applied and 
field wound, the entire field is dipped in a 
special epoxy varnish, and to limit entry 
of harmful carbon dust produced by nor- 
mal brush wear, armature is coated with 
varnish. Coil leads are welded to the 
commutator though a process which does 
not require prior removal of lead insula- 
tion and which uses no foreign compound 
to secure the lead. Parts are rated 65 to 
560 w, 12,000 to 15,000 rpm. General 
Electric Co, Schenectady 5, NY 

Circle 312 on Reader Service Card 


Temperature transducers... 
have wound sensing elements of tungsten, 
platinum, copper, nickel and other mate- 
rials which are protected by integral 
Include static-to-low-flow, me- 
dium-flow, high-flow and enclosed probes. 
Having integral one-piece stainless steel 
construction, probes operate in practically 
any environment, withstand shock of 100 
g for 11 millisec, pressure from 0 to 5000 
psi, vibration of 20 g to 2000 cps. Also 
operate in most solid, gaseous or fluid me- 
diums and over various ranges covering 
from —452 to 1750 F. Accuracy is said 
to be to 0.1% of range (accuracies to 
0.01% can be had in special units). In 
most models, built-in connector simplifies 
installation, prevents moisture and other 
contaminants from entering body. Temtro 
Inc, 3016-C § Halladay, Santa Ana, Calif. 
Circle 313 on Reader Service Card 


shields. 


Lighted pushbutton switch . . . 
has 10-amp capacity at 125 or 250 v ac, 
30 v de, and provides one-button control 
of two separate circuits. Available with 
either momentary- or alternate-action de- 
sign. Momentary-action design switches 
circuits as long as the pushbutton is de- 


pressed. When released, button returns to 
original position and circuit. With alter- 
nate-action design, pushed button remains 
in operated position. When it is pushed 
again, it springs back to original position. 
Lamp and switch terminals are separated 
for independent wiring. Incandescent 
bulbs, operating on 6, 12 or 28 v, do not 
move when switch is operated, reportedly 
reducing filament jarring and prolonging 
bulb life. Red, white, blue, green or yel- 
low translucent buttons are available in 
four sizes and shapes. Contact arrange- 
ment of switch elements is two-circuit 
double-break. Micro Switch Div, Min- 
neapolis Honeywell Regulator Co, Free- 
port, Til. 

Circle 314 on Reader Service Card 


Fractional-hp motors .. . 
with ratings of 49 to + hp, have varied 
load speeds from 2500 to 20,000 rpm de- 
pending on requirements. Voltage ratings 
range from 4 to 220 v, ac, de or ac/dc. 
Diameter is 3 in. Length (excluding shaft) 
varies from 3 to 44 in., depending on hp 
required. Available with either steel or 
die cast case and recommended for pumps, 
vacuum Cleaners, power tools, etc. Heinze 
Electric Co, 685 Lawrence St, Lowell, 
Mass. 

Circle 315 on Reader Service Card 


Two-way solenoid valve... . 
withstands vibration at 20-1000 cycles per 
sec at 10-g level without shifting position. 
Designed for normally closed operation 
(valve closes when solenoid is de-energized) 
at pressures to 1000 psi, unit is supplied in 
é-in. NPT pipe size with brass body and 


seat and Viton A disk. Handles diesel 
fuel, kerosene and gasoline at temperatures 
from —65 to 150 F. Prices range from 
$50 each in quantities of 30 to $35 each 
in quantities of 1000. Delivery in 3 to 
4 mo. Automatic Switch Co, Florham 
Park, NJ. 

Circle 316 on Reader Service Card 


Transistor-equipped timer . . . 
includes interval timer, time-delay relay 
and cycling timer models. Full-scale time 
ranges are 0.1, 1, 10 and 100 sec; repeat 
accuracy, 1% of full scale. Control of 
all models is by sustained contact while 
interval timer and time-delay relay can be 
controlled by momentary contact. No 
warmup time is required, since no elec- 
tronic tubes are used. Load contacts are 
double-make, double-break, rated 25 amp, 
120 v ac resistive (or inductive with 75% 
power factor), with switching of two 
SPDT or four SPST circuits available. 
Load relay is plug-in type with mechanical 
life of more than 10 million cycles. Life 
of other elements is rated at more than 


40 million cycles. All units, either panel 
or surface mounted, are supplied in 
NEMA 1 or weatherproof NEMA 4 en- 
closures. Power required is 115 or 220 v, 
60 c. Cramer Div, Giannini Controls Corp, 
Centerbrook, Conn. 

Circle 317 on Reader Service Card 


Subminiature thermostat . . . 
originally designed for counter-top appli- 
ances, fire warning devices, etc, is a low- 
cost, dustfree unit that responds quickly 
and accurately with a positive bimetal snap 
action, Copper alloy terminals are corro- 
sion resistant, case is plastic, and contacts 
are gold plated. Operates in temperature 
range of —65 to 380 F. Temperature dif- 
ferential is 7 F; temperature tolerance, 
+ 2 F. Electrical rating is 2 amp, 125 v 
ac rms. Measures 0.600 in. OD and 0.375 
in. over-all height. From stock. Thermel 
Inc, 667 Elmwood Ave, Providence, R. I. 
Circle 318 on Reader Service Card 


Remote angle counter . . . 
produces an in-line digital display of an- 
gle at a remote location through rotation 
of its input shaft. Also drives an unlimited 
number of readouts without power ampli- 
fication. Readouts can be located on front 
panels without need for visual access to 
case. Housing size is 25; length, 3 in; 
accuracy and resolution, 0.1°; life, 10,- 
000 hr at 200 rpm; range, 0-360° con- 
tinuous; and power required, 28 v dc or ac. 
Priced at $500 with delivery in 8 wk. 
Theta Instrument Corp, 520 Victor St, 
Saddle Brook, NJ. 

Circle 319 on Reader Service Card 


Solid-state motor control . . . 
drives a %o-hp motor directly from a 
60-cps line. Shaft speed, indicated on a 
panel meter, is stabilized against changes 
in line voltage and load by a tachometer. 
Control reverses and dynamically brakes 
motor for fast stops. Shaft speed range 
is from 100 to 5000 rpm with max load 
torque of 10 oz-in. at any speed. Speed is 
said to remain constant within 2% re- 
gardless of load variation. Max power 
drain is 150 w. Industrial Control Co, 
Central Ave at Pinelawn, Farmingdale, LI, 
NY. 

Circle 320 on Reader Service Card 


Panel-mount fixed tachometer 
has three switch-selected ranges and a full- 
range accuracy of 1%. Registers either ro- 
tating (in rpm) or belt speeds (ft per min. 
or in, per min.). Indicator scales are fur- 
nished accordingly. Requires approx 43 x 
44 in. panel space plus convenient loca- 
tion for range selector switch. Pickup head 

continued on page 60 
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Lehrer Replace improvised 
gadqede Lh units with readily 
‘ available precision 


cam followers. 


CAMROL BEARINGS 


CF (Cam Follower) SERIES 


The original and still unsurpassed anti-friction roller bearing cam-fol- 
lower bearing that adds efficiency at less cost to cam actuated, track and 
support roller applications. Built with full roller complement and integral @ RADIAL CAPACITY 
stud, the CF series design provides high radial capacity and shock load @ SHOCK RESISTANCE 
protection in a compact roller with its own shaft. Easily applied and e SPACE ECONOMY 
available in roller diameters of 4%” to 4”. 


for the ultimate in: 


SCF SERIES. 


Sealed to keep contamination out and lubricant in. It is dimensionally 1 
interchangeable with the CF bearings. A turned groove in the center of — 

. ; SCYR SERIES 
the outer raceway bore provides a permanent lubricant reservoir to - (sealed) 
approach life-time lubrication requirements. Can be easily re-lubricated. 


CYR (Cam Yoke Roller) SERIES 


The CYR series increases the adaptability of the CF bearing to all types 
of automatic machinery involving cam action or controlled-motion ma- Write for Catalog No, 52-A for full infor- 


chine parts that require guide or support rollers. An inner ring replaces ay'on 07 AicGill’s needle roller bearings, 


the stud for cam yoke roller mountings. Se fe Se een ees See one 
: roller bearings. 


SCYR SERIES engineered electrical products me & 


This series provides a fully sealed Cam Yoke Roller type bearing. It is c ® 
dimensionally interchangeable with the CYR bearings. 
McGILL MANUFACTURING CO., INC., Bearing Division Oy 
201 N. Lafayette Street, Valparaiso, Indiana 


precision needle roller bearings 
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ROBERTSHAW 


“Living Metal” 


BELLOWS 


‘the Design Engineer’s Most Versatile Aid!” 


As a DE you know the critical conditions of stress, tempera- 
ture, pressure or atmosphere that make your problem so 
difficult .. . but you know the almost limitless versatility you 
can expect from Sylphon (R) Bellows by Robertshaw. 

You know, too, that once you have worked out your exact 
requirements, our own bellows engineers can work closely with 
you to develop practical specifications and then carry the ball 
to final delivery. 

Working with a variety of metals—brass, monel, beryllium 
copper, inconel, inconel-X, phosphor bronze, stainless steels, 
Ni-Span-C and others—they give you a bellows or bellows 
assembly with the precise, controlled expansion quotient your 
need demands. 

Many Design Engineers call a Robertshaw Bellows their 
most dependable aid in aircraft, missile and process applica- 
tions. Ours was the first seamless metal bellows ever made: 
today, we’re still making the best. 

For design data and tables of physical properties, write 
today for Catalog PP-R. 


MR. CONTROLS 


Robertshaw-Fulton Controls Company 


FULTON SYLPHON DIVISION, KNOXVILLE 1, TENNESSEE 
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does its work as far as 1000 ft from indi- 
cator unit. Priced at $99.50, including 
pickup head and connecting cable. Sin- 
gle-range model, also available, is priced at 
$89.50 complete. Delivery in 1 wk for 
standard range models; 21 days for special 
modifications. Metron Instrument Co, 
5300 S Delaware, Littleton, Colo. 

Circle 321 on Reader Service Card 


Five-spool control valve . . . 
for mobile equipment, has a nominal rating 
of 12 gpm. Spools are either double-act- 
ing or “push” or “pull’’ for single action. 
Each has an individual load check and 
valve has an integral pilot-operated relief. 
Max recommended operating pressure is 
2000 psi. Parker Hydraulics Div, Parker- 
Hannifin Corp, 17325 Euclid Ave, Cleve- 
land 12. 

Circle 322 on Reader Service Card 


Fhp shaded-pole motors .. . 
4 and 5 in. dia, use a forced-oil lubrication 
system that constantly recirculates, refilters 
and recools oil for max bearing life. Bear- 
ing wear is said to be eliminated during 
running by oil pressure from the hydrody- 
namic oil film bearing design. Integral 
insulation system uses an insulating resin 
that fuses the laminated stator core into 
an integrated unit, eliminates problem of 
wound-under wires and is impervious to 
humidity. Redesigned electrical punchings 
reportedly allow motors to deliver up to 
20% higher efficiency than former models 
and also to contribute to a 25 to 30% 
lower winding temperature rise. Motors 
are rated from 0.015 to 0.10 hp, 60 c, 115 
to 230 v. General Electric Co, Schenec- 
tady 5, NY. 
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Preset counter .. . 

adds or subtracts at speeds up to 100,000 
counts per sec. Counting direction is con- 
trolled manually or with automatic elec- 
tronic control by supplying input pulses 
to one of two control lines. Relay or pulse 
outputs initiate any desired action when 


continued on page 62 
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Elachiiood 


Now is the time for all good’manufacturers to lower lettering costs. 


Stove Hardware 


Now is the time for all good’manufacturers to lower lettering costs. 


Now. with BEETLE® urea plastic. you can mold in multi-colored lettered 
decorations— and save on production costs! By incorporating a resin-im- 
pregnated foil during the molding of keys, dials, levers and knobs, you 
avoid costly after-decoration. There’s no scoring, no painting, no silk-screen- 
ing. The pattern is part of the molded Beetle plastic. It won't chip off, scratch 
off or wear off. And you still enjoy these proven Beetle plastic advantages: 
hard, lustrous surfaces; resistance to detergents, oils and grease: good 
electrical properties; heat resistance; unlimited range of color possibilities. 


P.S. Now is the time for all good BUSINESS MACHINE MANUFACTURERS 
to look into BEETLE for lettered decoration. 


AMERICAN CYANAMID COMPANY 


Wallingford, Connecticut. 
« Minneapolis + 


_ 

Cc Cc WAN ANTI YD 
+ Charlotte 

+ St. Louis 





Offices in 


New York + Oakland 


Boston 
* Philadelphia 





a 


+ Chicago - 


Cincinnati 
+ Seattle - 


PLASTICS AND RESINS DIVISION 
+ Cleveland + Dallas 


+ Detroit - 
In Canada: CYANAMID OF CANADA LIMITED, Montreal 
PRODUCT ENGINEERING + AUGUST 14, 1961 


Los Angeles 
* Toronto 
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Want better sealing? Then check these 4 
PRECISION “O” RING COMPOUNDS! 


The next step towards perfect sealing in your product may 
start with one of these 4 Precision “O” Ring Compounds. 
Use-proved, they are giving reliable service in hundreds 
of products. 
17507 Industrial Quality Viton, sealing to 550°F in air 
and oils. Long life service under acids, alkalies, aro- 
matic and chlorinated solvents. 
11307 Industrial Silicone for service range from —75° 
to 450°F in lubricating, hydraulic and pneumatic 
systems. 
1197 Compound for service in fuel oil, gasoline, fuel 
gas, anhydrous ammonia and lubricating oils. —45° 
to 250°F. 
12137 Polyacrylate service range from — 40° to 350°F in 
severe service with hypoid gear, and transmission 
lubricants, both “O” Ring and Lip Seals. 
Put maximum reliability in your product by coming to 
Precision for the right “O" ring, made right, from the right 
compound. 


# recision Rubber Products 
Corporation * ©” Ring and Dyna-seal Specialist 


Box 431, Oakridge Drive, Dayton 17, Ohio Canadian plant at: Ste. Thérése de Blainville, Québec 
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each preset count is completed. ‘Transistor- 
equipped with 2 to 6 in-plane displays. 
Priced at $710 to $750 with delivery in 
3 to 6 wk. Robotomics Inc, 2422 E In- 
dian School Rd, Phoenix, Ariz. 

Circle 324 on Reader Service Card 


Force measuring 
transducer .. . 
is available in seven models with full load 
ratings of 1000, 2000, 5000, 10,000, 20,- 
000, 50,000 and 100,000 ib (units rated 
as low as 100 Jb or high as 500,000 Ib 
supplied on request). Sensing function is 
performed by resistance wire, high-tempera- 
ture, weldable strain gage in a bridge con- 
figuration within a ring. Unit can be over- 
loaded as much as 50% without destroying 
calibration and can be used without dam- 
age from —300 to 750 F. Stability re- 
portedly is maintained even where there 
is a steep temperature gradient across the 
transducer. Bridge impedance is 120 ohm; 
recommended input voltage, 10 v with max 
of 15 v allowable; and nominal output 
voltage, 25 mv full scale with 10 v input. 
Linearity and hysteresis are both within 
0.2% and total errors from all causes is less 
than +2% over temperature range of —65 
to 600 F. Contains no organic materials 
and can be supplied sealed. Microdot Inc, 
220 Pasadena Ave, South Pasadena, Calif. 
Circle 325 on Reader Service Card 


Aluminum cable clamp .. . 
has neoprene cushion that holds cord or 
tubing with a non-sliding grip, preventing 
any strain on connections. Cutting and 
scraping of cord insulation also is mini- 
mized by the flame- and oil-resistant cush- 
ion. Available for 4- to 2-in. cable in ys- 
in. increments. Richco Plastic Co, Dept 
PE-1, 3722 W North Ave, Chicago 47. 
Circle 326 on Reader Service Card 


Pressure transducers . . . 

available as gage-, absolute- and differential- 
pressure measuring units, provide nominal 
full-scale output of 200 mv with an ac- 
curacy of 24% over entire temperature 
range from —65 to 1000 F. At room tem- 
perature, accuracy is 4% and over any 250° 
span, 1%. Full-scale measurements range 
from 0.6 to 5000 psi. To provide infinite 
resolution, position of a pressure-sensitive 
bellows or diaphragm is transmitted to the 
core of a differential transformer. Thus, 
information is passed in the form of a 
varying magnetic field rather than through 
mechanical linkage, eliminating need for 
moving seals. Electric portion consists of 
an ac regulator and demodulator and con- 
tains an oscillator power supply. The 
all-solid state circuit makes output inde- 


continued on page page 64 
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~ DESIENIA 


Lamb Thinking on 
Universal Motors for a 


unique actuator application 


Here’s what Lamb Electric 
designed into these motors: 


In order to obtain the required speed 
and torques and retain the most 
economical and smallest package, 
a combination worm and spur gear 
reduction was used. Also, because 
of the peculiar space limitations in 
the application, special design con- 
siderations had to be given to the 
gear ratios and mechanical layout 
of the package. 


In the initial stages of the design a 
motor was provided which met the 
specified speed and torque require- 
ments, however it was soon discov- 
ered that this design overheated 
rapidly. Analysis of the first proto- 
type tests showed that the load cycle 
had a particularly high torque peak 
for a very short duration. The 
motor was designed to supply this 
amount of torque near its stalled 
speed. It was found that by taking 
advantage of the accelerating rate 
and starting torque of a universal 
motor, the motor accelerated quickly 
enough to provide sufficient inertial 
energy to complete the duty cycle. 
This enabled the engineers to re- 
design for a lower peak horsepower 
output and obtain reasonable oper- 
ating temperatures, thus producing 
the minimum size package consist- 
ent with the torque and tempera- 
ture requirements. 


The application was such that se- 
vere shock loading was encountered 
at a certain point in the duty cycle. 
In order to make mechanical con- 
struction that would withstand this 
service, ductile iron castings were 
furnished and special consideration 
had to be given to the overhung 
moment of the motor-gear unit to 
insure against damage due to vibra- 
tion. Special bearings had to be 
used in this service because Brin- 
nelling would occur on normal ball 
bearings under the severe service 
encountered. Lubrication is gener- 
ally a problem under this short duty 
cycle, therefore, special considera- 
tion had to be given to insure that 
the lubricant protected the wearing 
surfaces at all times. 








This is just a short example of Lamb at 
work ... if you have a motor problem, let 
us help you with it. This is our business. 
Write: Lamb Electric, Kent, Ohio, and 
we'll have a Lamb District Engineer call 
on you to open preliminary discussion of 
your problem. 
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THE LATEST 
DESIGN NEWS 


ON FHP MOTORS ° 


1.8. 14926 


New Lamb motors represent advancements 
in small universal motor design 


New design combines high quality and long life with 
relatively low manufacturing costs 


Initially, the I1.S. 15028 and com- 
panion motor LS. 14926 were 
designed for powering rug agita- 
tors on a well-known line of canis- 
ter-type vacuum cleaners. Now, 
many future appliance applica- 
tions have been visualized. The 
range of ratings possible with this 
design (as high as 1/10 H.P. at 
12000 RPM or \%& H.P. at 15000 
RPM) makes this motor ideally 
suited for many motor powered 
domestic applications. 


Some of the novel features of this 
motor project were: 

The housing is a one-piece simple 
phenolic molding. It is designed in 
a half shell form in such a way 
that the motor bearings and other 
components can be held in accu- 
rate relationship with an unma- 
chined housing. 


The half shell housing of the 
motor is designed to mate with a 
corresponding opening on the cus- 
tomer’s device to complete the 
motor enclosure. When a free 
standing motor is desired, this 


upper enclosure can be a simple 
stamping. 


The I.S. 15028 motor was designed 
with a sleeve and a ball bearing. 
However, on other versions of this 
motor, either sleeve or ball bear- 
ings or a combination can be used 
at only a low tooling expense 
through use of easily interchanged 
inserts in the housing mold cavity. 


The sleeve bearing as used in this 
design takes full advantage of the 
economics possible with the half 
shell motor design. The full-spher- 
ical shaped self-aligning type of 
sintered bearing is mounted di- 
rectly in a semi-spherical recess in 
the housing. A spring clip presses 
against the top of the bearing to 
secure it in place while at the same 
time permitting self-alignment 
movement. Life-time lubrication 
is provided by an oil soaked felt 
strip located beneath the bearing. 
There are other features worth 
noting in this unique design prob- 
lem. For further particulars, write 
to Lamb Electric Co., Kent, Ohio. 
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pendent of line voltage and temperature 
variations. Its output is used to excite 
the differential transformer, and in addi 
tion to correcting temperature and linc 
voltage variations, circuit 
changes in cable impedance and for non 
linearity of the pressure element. Full 
scale linearity is +0.5%. Resonant fre 
quency varies from 200 to 2000 cps, de 
pending on pressure range. Input power 
is 110 v ac at 60 or 400 c and 28 v dc. 
Consolidated Controls Corp, Bethel, Conn. 

Circle 327 on Reader Service Card 


corrects for 


Steel disk wheels .. . 
have 6- or 8-in. replaceable polyurethane 
tires that reportedly roll easily under heavi- 
est or bulkiest loads. Compared with rub- 
ber wheels, rolling resistance is said to be 
negligible so that inertia of a 700-Ib load 
can be overcome with light push. Polyure 
thane tires also are corrosion-resistant and 
do not mark or stain light colored asphalt 
or vinyl surfaces. Load capacity of 6-in 
tire is 500 Ib; 8-in. tire, 700 lb. Jarvis & 
Jarvis Div, United Service Equipment Co 
Inc, Palmer, Mass. 
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Teflon-insulated feedthrough 


terminal .. . 

is suitable for installations requiring con 
ductor paths through 
metal potentiometer cases or other equip 
ment in which temperature, vibration and 
space savings are considerations. ‘Teflon 
body, which is press-fitted into a prepared 
hole in the mounting surface, withstands 
temperatures from —85 to 392 F and over 
comes cracking or breakup caused by vi 
bration and shock. Terminal is 0.343 in 


motor housings, 


high; mounting bushing diameter is 0.150 
in.; and overall-diameter of Teflon body 
is 0.172 in. Hole-through stud with tur 
ret permits wiring to be run through and 
wrap-soldered. Hole-through is 0.031 in. 
dia, and stud OD is 0.047 in. Sealectro 
Corp, 610 Fayette Ave, Mamaroneck, NY. 

Circle 329 on Reader Service Card 


Silicon strain gage . . . 

measures only 0.05 in. in active length, 
has a gage factor of 110 and resistance of 
120 ohm. Other models range in lengths 


64 


to 0.5 in. in resistances from 120 to 1000 
ohm and gage factors from 120 to —100. 
l'emperature range is from —320 to 650 F. 
Available with or without adhesive back- 
ings at $80 to $98 for a package of four. 
Micro Systems Inc, 319 Agostino Rd, San 
Gabriel, Calif. 
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Rubber-like compound . . . 
for molding (or making molds for) ex- 
perimental parts, is a room-temperature 
curing mixture of two liquids. Available 
in two forms: putty-like substance that can 
be applied to a vertical surface without 
running or sagging and a liquid type that 
can be poured. Both are said to have 
high tensile, tear and abrasion resistance 
and also good adhesion to iron, steel, alu- 
minum and other metals as well as to 
wood, natural and synthetic rubber, can 
vas, glass, some plastics, etc. Once cured, 
they reportedly have considerable resiliency 
and little or no tendency to “cold flow” 
or change shape under pressure. Supplied 
in l- and 12-lb containers. ‘Trial kit, con- 
taining 1 Ib each of the two available 
forms, curing agent for each material, and 
instructions, is priced at $6.70. Devcon 
Corp, Danvers, Mass. 
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Drawing pen set... 
is complete with pen, rubber nib wrench 
and six interchangeable drawing point sec 
tions in line widths from superfine to 
extra broad. Each section has a precision 
stylus guide. Filled directly from ink bot 
tle, pen holds extra large supply of ink 
and has transparent window that indicates 
time for refill. Permanent built-in refill 
cap prevents loss. Plunger stops automati 
cally, making it impossible to overfill 
Set is packed in vinyl, two button flap 
carrying case with separate compartments 
for cach unit. Suggested retail price, 
$12.95. Alvin & Co Inc, 611 Palisado 
Ave, Windsor, Conn. 
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Graph rubber stamp kit. . . 
records graph material entailed in engi 
neering notebooks, reports, etc. without 


need for bulky sheets of graph paper 
Stamps a clear graph pattern wherever 
Kit comprises three graph pat 
terms: (1) 100 blocks per sq in. for plot- 
ting wave form patterns on cathode ray 
oscilloscopes, etc.; (2) 4-in. grid pattern, 
16 blocks per sq in. for plotting in larger 


needed 


scale than former; and (3) polar coordinate 
graph stamp, 3 in. dia circle with major 
subdivisions at 15 deg and small markings 
\ large 34 x 6}-in. ink 
stamp pad is included Priced at $10 
Edmund Scientific Co, Barrington 54, NJ. 
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REPRINTS 





I'he following special reports are avail- 
able as long as the supply lasts—from 
Reader Service Dept., Product Engincer- 
ing, 330 W 42nd St, New York 36. 


Please enclose remittance; we pay postage. 


Rolling-element Bearings 


Ball, roller and thrust bearings—their se- 
lection, test and analysis of their failures, 
64 p 


Design with Steel $2 
Latest design data for a wide range of 
steels and alloys for high strength and high 
tempcrautre, 64 p. 


The New Mathematics 

Combined reprint of 18 articles with cov- 
eragé in depth of the latest math tools of 
systems cnginecring, 64 p 


WE and Motor Selection $2 
How to calculate rotational inertia and 
what it means in duty-cycle selection of 
motors and drives, 64 p 


Engineering Models $2 
Working prototypes as well as 3-D 
“sketches”; here’s how to design and make 
them, 64 p. 


Shortcuts for Longhand Computation $2 
How to get the most from your sliderule 
How to design nomographs. What's avail 
able in tabled data, 64 p 


Patent Problems $1.50 
Review of Patent Office procedure and 
discussion of American and foreign laws 
and how they affect inventors, 48 p. 


$1.50 
Series of 14 articles with design data on 
man-machine problems and human dimen- 
sions, plus bibliography, 44 p 


Human Engineering 


Creativity $l 
Combined reprint of 10 articles on the 
facts behind the fad, 32 p 


Reading, Writing, Reporting $1 
Combined reprint of 5 steps to faster 
reading; 8 steps to better writing; 7 steps 
to better reporting, 24 p 


Why Don’t They R & D? $1 
Here are 200 ideas for new inventions not 
now on the market, 64 p 


9 Lectures on Mechanisms $l 
How linkages and springs may be designed 
to balance loads, transmit forces, feed 


parts, 24 p. 


Manual of Reliability 50¢ 
Hlow to design for reliability, human fac- 
tors, statistical tools; implementing the 
programs, 32 p. 
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Space-vehicle uses for lead have trig- 
gered a vigorous chain reaction among 
product design engineers with an eye 
to more down-to-earth markets. 
Envisioned — or already demonstrated 
to be practical — are gas- and oil-fired 
home heating units that generate their 
own electricity to provide power for 
fans, blowers, and pumps; continuous 
charging of automobile batteries with- 
out a generator; power for many uses 
remote from utility lines, or produced 
from waste heat sources. 


Thermoelectricity viaLead Telluride 


Basic to these advances is thermo- 
electricity, a phenomenon which mani- 
fests itself in two opposite ways. The 
first occurs when current is passed 
through a thermoelectric material: one 
end of the material gets hot, the other 
cold. This is the “heat pump” effect, 
the principle of thermoelectric refrig- 
eration. But if heat is applied to one end 
of such material, power is generated. 


The efficiency of a material in these 
uses — what solid state physicists call 
its “figure of merit’ — depends on the 
temperature range of application. In 
the temperature range most useful for 
power generation (350° to 1250° F.) the 
most effective substance yet discovered 
is lead telluride. 
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Lightweight Power Source 


First practical demonstration of direct 
conversion of atomic reaction heat to 
electric current was provided by the 
SNAP III power package (illustrated), 
a device introduced in 1959 to power 
communications equipment in satellites 
and space vehicles. Weighing just 5 
pounds, it produced 10,000 watt hours 
over 280 days. If The Atlas “talking 
satellite,” orbited December 1958, had 
such equipment, it could have sent con- 
tinuous signals for several months. 


Protects Gas Mains and Truckmen 


A thermoelectric generating unit using 
lead telluride is being used to power 
cathodic protection systems on gas 
mains. Burning gas from the mains 
supplies the heat. Tests show that elec- 
tricity from lead telluride is actually 
cheaper than from power lines. 

Another use of lead telluride elements 
is in a truck cab heater now available. 
Fueled by L-P gas, it enables drivers 
to sleep in heated cabs without danger 


Cathodic Protection Service 


of carbon monoxide fumes from running 
motors. Such elements are also used in 
detector heads of a monitored fire pro- 
tection system, allowing more rugged. 
dependable, and efficient installations 


Applications are Growing 
Lead telluride generators in an actual 
power package have conversion efficien 
cies around 7 to 9%, with 12% efficiency 
predicted by the Dept. of Commerce for 
1962. While not enough to compete with 
big land-based utilities, it’s ample to 
carve out a real commercial market for 
these devices as auxiliary power and 
portable power packages. Several large 
appliance makers are among those now 
researching additional applications. 
One company predicts that, with vol 
ume production, cost of thermoelectric 
power can be cut below $1 a watt. Port- 
able power supplies in the 5 to 10 kilo- 
watt range are being developed right 
now. Units generating 100 to 1000 kilo 
watts are considered feasible by 1965. 
Trickle charging systems for lead acid 
batteries are one particularly attractive 
possibility that should make a battery 
system more competitive, create many 
new applications. 

Lead is keeping pace with new technol 

ogy in many fields. For technical infor- 
mation and help in applying lead to 
your own products and problems, 
simply write: Office of Technical Infor- 
mation, Lead Industries Association, 
292 Madison Ave., New York 17, N. Y. 
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send your 
shaft seal 
problems to 
Cartriseal 
—then 


| _ - GO FISHING 
MOTOR PROTECTORS 


Get your shaft seals 
the easy way. Just 
tell us what you 
need. A design 
proposal will be 
sent promptly. 


STANDARD DESIGNS + edingd 
3 36 pages 


7 :. “ f * 
packed with ee ees 
: helpful ; sare 
- seal data. 
' \ | Cartriseal ( ) 3515 W. Touhy Ave. 
\ | Corporation 47 Lincolnwood, Mlinois 


VARIABLE SPEED be? 


ZERO-MAX offers 
6 basic fhp models 


e TORQUE RATINGS —3 to with 6 different gearheads 
450 in. Ibs. P 


e SPEED RANGES—0-80 to 
1200-0-1200 R. P.M. 


e Lever, screw or vernier 
control 


e 6 different shaft 
arrangements with motors and gearheads 


MECHANICAL INDUSTRIES @ Send for 16-page catalog 


PRODUCTION CO. | 
219 ASH STREET ° AKRON 8, OHIO The ZERO-MAX: Company 


SOUTHERN PLANT: DANIA, FLORIDA MINNEAPOLIS 8, MINNESOTA @ 112-612—TA7-5521 
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Industrialism and Industrial 
Man 


KERR, DUNLOP, HARBISON AND MYERS. 
Harvard University Press, Cambridge 38, Mass. 
64% x 92, 331 pp. $6. 


Since engineers are one of the 
unique products of the industrializa- 
tion process, a book about the social 
systems which they help to create 
should be as personally interesting as 
an evaluation of how one’s own indus- 
try is organized and functions. And 
there is no doubt that this book should 
help the engineer to understand the 
sources of some of the seemingly 
meaningless limitations and _frustra- 
tions imposed on him by the manage- 
ment of his company, the character of 
his industry’s market and the leader- 
ship of his society. 

But the engineer and all recognition 
of his works have been left out of this 
story. It may be argued that this book 
is primarily concerned with the prob- 
lems of the new countries, those just 
beginning the processes of industriali- 
zation. Yet we hear regularly of the 
desperate shortage of scientifically and 
technically trained people in these new 
nations. We read of the decisive roles 
such specialists play when they gradu- 
ate from our schools and head home 
to begin their arduous lifeworks. 

Apparently, the economists who 
wrote this book are generally ignorant 
of the technological basis of the labor- 
management relations in which they 
specialize. Their particular kind of 
ignorance has been accurately de- 
scribed by C P Snow in his essay, “The 
Two Cultures” (PE—Oct 10 ’60, 
p 88). 

It’s a pity, because despite their limi- 
tations, the authors have done the best 
job yet of explaining why nations in- 
dustrialize and how it changes their 
peoples and governments. The authors 
analyze the inevitable division of socie- 
ties into the “managers” and the 
“managed”. In fact the authors make 
it abundantly clear that engineers, pro- 
fessionalism and all, are among the 
latter on all significant counts. —JK 


Gas And Air Compression 
Machinery 


LYMAN F SCHEEL. McGraw-Hill Book Co, Inc, 
330 W 42 St, NY 36. 9% x 6, 338 pp. $12.00. 


The book covers three areas—a 
mathematical treatment of the static 
and kinematic behavior of gases; dis- 
cussion of the various types of ma- 


PRODUCT ENGINEERING - AUGUST 14, 1961 


chinery used in the movement of gas, 
including reciprocating, turbo, rotary, 
and ejector types; and prime movers 
used for gas machinery, their installa- 
tion, accessories, maintenance, and 
operational details. The book is pri- 
marily based on heavy industrial re- 
ciprocating compressors and centrifu- 
gals, and has comparatively brief cover- 
age of axial and screw-lobe types. With 
the book, you can almost design a com- 
plete reciprocating-type compressed air 
system, including entire compressor, 
piping, controls and accessories. Au- 
thors introduce new concepts in piston 
compression, with new equations for 
calculating volumetric efficiency. 


Other Books of Interest 


The Atom and Its Nucleus 


George Gamow. Prentice-Hall Inc, Englewood 
Cliffs, NJ. 5V2 x 8, 153 pp. Paperback, $1.95. 


A Summary of Comparative 
Properties of Air-melted and 
Vacuum-melted Steels and 

Superalloys 


PB 151085, D C Ludwigson, F R Morral. Office 
of Technical Services, US Dept of Commerce, 
Washington 25, DC. 82 x 11, 143 pp. $2.75. 


Maintainability Handbook for 
Electronic Equipment Design to 
Navtradevcen 330-1 Design for 
Maintainability 

PB 161025. McKendry, Grant, Corso, Brubaker. 
Office of Technical Services, US Dept of Com- 
merce, Washington 25, DC. 812 x 11, 387 pp. 
$5. 

An Introduction to Linear Statistical 
Models, Vol. 1 

Franklin A Graybill. McGraw-Hill Co Inc, 330 
W 42 St, NY 36. 6 x 9%, 463 pp. $12.50. 
Industrial Purchasing 


J H Westing, | V Fine. John Wiley & Sons 
Inc, 440 Park Ave South, NY 16. 6 x 9, 534 
pp. $9,50. 


ABSTRACTS FROM 
THE LITERATURE 





Lubricants for 
High-temperature 
Applications 


As part of a program of developing 
lubricants and lubrication techniques 
for high-speed ball bearings operat- 
ing over the temperature range from 
room temperature to 1200 F, candi- 
date lubricants were screened in a 
high-temperature, high-speed, rolling- 
disk apparatus. Finely divided, in- 
organic solids suspended in a gas 


continued on page 69 
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Low cosT 


MINA searines 


stimulate 
industrial and commercial 
miniaturization programs 

eliminate 


both economic and technical 
barriers to using miniature 
ball bearings in a wide 
variety of products. 

















“ MINA Bearing is the 


trade name for Jow cost 
ABEC-3 miniature ball 
bearings manufactured in U.S.A. by 


MINA 


A OCIVISGION OF MPB inc. 





KEENE, NEW HAMPSHIRE, U.S.A. 
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get the 


/ 
/ IN 
/ 


0-RINGS 
/ 


¥ to precisely fabricate O-rings from 
selected compounds and for specific appli- 
cations only! 


When you buy or specify O-rings, be sure they 
are right for your job. GRC O-rings are pre- 
cision-molded from a wide range of natural, 
synthetic and silicone rubber compounds to 
meet the most critical requirements. What's 
more, they’re available in a complete range of 
AN, MS, SAE and JIC standard sizes, plus non- 
standard sizes and special shapes. 


Ask for 16-page 
brochure on sizes, 
groove dimen- 
sions, compounds 
and other helpful 
information. 


Phone KEystone 3-1111 TWX: GOSH 8701 
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One Customer Reports 
Acme ELECTRIC TRANSFORMERS 
HAVE A RELIABILITY FACTOR OF 


99.4% 


* The six-tenths of one-percent failure 
rate includes secondary failures caused 
by initial failures of one or more other 
components or external arcing. 


Engineering “know-how” and manufac- 
turing facilities are available at Acme 
Electric to produce high reliability 
transformers in prototype or production 
runs for applications with operating 
temperatures up to 350°C. 


We invite your inquiry for 
transformers to be supplied 


> M ENCAPSULATED 


M MOLDED 


HERMETICALLY 
SEALED 


| ACME ELECTRIC CORPORATION 


688 Water Street Cuba, N. Y. 


| Im Canada: Acme Electric Corp. Ltd., 50 Northline Rd., Toronto, Ontario 


B Acme =ii!!> Electric 
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carrier were the principal lubricants 
selected for the screening evaluations. 
In order to choose a smal! number of 
the most promising compounds from 
this large group of materials for 
evaluation, were 


selection criteria 


established and applied. ‘These cri- 
teria included some of the physical 
propertics which have traditionally 
been considered important lubricant 
In addition, thermo 
dynamic calculations were used to 
judge the probability of 
reaction between prospective 


cants and the substrate matcrials. 


characteristics. 


chemical 
lubri- 


“The Use of Free-Energy Relationships in the 
Selection of Lubricants for High-Temperature 
Applications,” F. K. Orcutt, H. H. Krause, C. M. 
Allen, Battelle Memorial Institute. American 
Society of Mechanical Engineers, 61-LUBS-14, 
29 W 39th St, NY 18. 


Classification of Vinyl Resins 


Described is a practical method for 
determining processing behavior of 
polyvinylchloride, polyvinylacetate and 
polyvinychloride-acctate copolymers. 


“Improved Classification of Vinyl Resins,” by 
Robert Braddicks Jr and Thomas Van Deren, 
Kentile Inc, SPE Journal, Oct 1960, Society of 
Plastic Engineers, 65 Prospect St, Stamford, 
Conn. 


Techniques of Dynamic Display 


The article describes a wide varicty 
of special techniques. Although these 
cannot be classified pure 
cathode ray tube techniques or optical 
techniques they are just as important. 


either as 


Some of the most promising develop 
ments in the display field are dis- 
cussed here. They include: ‘I'V pick- 
ups, character displays, drum storage 
systems, and matrix cells. 


“Techniques of Dynamic Display,” by Richard 
A. Barker, Lockheed Electronics Co, Control 
Engineering, June 1960, 330 W 42nd St, NY 
36. 


Painting Welds 


As the welding of steel structures 
comes into more and more 
inence, so does the problem of getting 
the best possible corrosion protection 
for those welds. Frequently the paint 
covering a welded area will fail while 
the-remainder of the paint is still in 
excellent condition. Because of the 
importance of the problem and the 
dearth of practical information on the 
subject, a study of this problem was 
undertaken three years ago by the 
Stecl Structures Painting Council; this 


prom- 
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TWX:LTFS, 
N. J.-1023 


THE ‘HEART’ OF 
THE MARKITE 
POTENTIOMETER 

we 


m2 


1. A potentiometer ele- 
ment — embodying resist- 
ance track and take-off 
track of conductive plas- 
tic co-molded to an in- 
sulator base. 2. An 1-S 
cantilever dual spring 
(with precious metal 
wipers); maintains con- 
tact with conductive 
tracks even under 70g vi- 
bration at 5-2000 cps, 
100g shock and 100g ac- 
celeration! 


Instrument Specialties’ cantilever 
springs provide high reliability in 
potentiometers, servomechanisms, 
electro-mechanical controls and in- 
struments for aircraft, missiles and 
similar continuous-duty applications. 


Employed in Markite conductive plas- 
tic precision potentiometers, I-S be- 
ryllium copper cantilever springs 
maintain their high spring forces... 
thereby complying with Markite’s 
standards for infinite resolution and 
minimal contact noise over an opera- 
tional life span of more than 50 mil- 
lion revolutions. 


If you have a spring problem— Ask I-S engi- 
neers for a recommendation on your specific 


application; or request catalog 

containing complete data on I-S a 
CATALOG 

jWwEErT's 


Beryllium Copper Compression 
Springs, Flat Springs, Contact 
Strips, Strip Springs, Contact 
Rings and Screw Machine Parts. 


INSTRUMENT SPECIALTIES 
COMPANY « INC. 


234 Bergen Bivd., Little Falls, N. J.—Telephone: CLifford 6-3500 
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MUSCLES for the TROJAN 404°.. 


Ward Hydronics gives these cylinders 
their heavy duty stamina in 4 ways 


Look first at the cut-a-ways. Notice the clean, simple, trouble- 
free engineering design. No frills. Consider next Ward’s use of 
high strength materials . . . stress relieved cold drawn steel tubes, 
tempered piston rods, high tensile steel trunnions, non-metallic bear- 
ings in piston area, MIG welds, to name a few. Add two more facts: 
tool and die shop standards of quality control, adaptation of 
standardized proven components to the specific requirements of the 
Trojan Tractor Shovel Model 404. = Ward Hydronics can do as much 
in muscling your machines. And remember, Ward Hydronics is organ- 
ized and equipped to produce specialty hydraulic cylinders with rod 
diameters up to 9 inches, rod lengths up to 30 feet. We also do well by 
customers who ..eed medium production runs of standardized 

cylinders. Write for brochure and blank quotation form. Ward 

Hydronics Incorporated, 11600 Genesee St., Alden, New York. 











BUCKET CYLINDERS — 
6-inch bore, 26-inch stroke, 
double-ended, double-acting 











HOIST CYLINDERS — 
9-inch bore, 36-inch stroke, 
single-packed, double-acting 


ee 


INDIVIDUALITY 


Triangle fits the bearing to the application. 
Whether you can use a standard, like the 
Pillow Block above, or need a special such as 
the Pedestal or Clamshell Bearings shown be- 
low, your particular bearing problem receives 
the individual attention best assuring cost 
reductions — quality improvements. 


PATENT’S CUSTOM P SELF-ALIGNING . . . SELF-LUBRICATING 
serves you better and more SLEEVE-TYPE 


satility of “plastics” offeg ‘ 
will mean extra saving PILLOW BLOCKS 


and produced by : 33 The widest selection of 

# mountings available — 
functionally designed, ef- 
ficiently produced. Ex- 
perienced sales engineers 
available to help you 
anywhere. Phone or write 
for descriptive literature. 


Patent ive0 Whancie Manuracturinc Co. 


KNOXVILLE, TENNESSEE PHONE 522-9621 WSS Otidten %. ve eee 
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paper is a report of the research com- 
mittee on the subject. 


“Painting of Welds,” by John D. Keane, re- 
search director, and Joseph Bigos, head, 
Organic Coating Section, Corrosion, Dec 1960, 
Natnional Assn of Corrosion Engineers, 1061 
M & M Bida. Houston 2. Texas. 


CATALOGS 
AND BULLETINS 


To obtain copies of literature described be- 
low, circle corresponding number on post- 
card inside back cover. 





CLAMPS, COUPLINGS AND JOINTS— 
Catalog 803, 44 pp. Covers band, hose and 
pipe repair clamps; V-band couplings and 
flanges; pipe couplings; pipe and tube 
joints, etc, supplying photographs, burst 
pressure curves, dimension drawings and 
tabulated specifications. Marman Div, 
Aeroquip Corp, 11214 Exposition Blvd, 
Los Angeles 64. 

Circle 350 on Reader Service Card 








WORM GEAR SPEED REDUCERS— 
Catalog 571B, 16 pp. Carries hp ratings 
and dimensions of mounting type units 
with 1%- to 3-in. centers. Gear assembly 
arrangements and outline drawings are in- 
cluded. Crofts USA Inc, 2542 W Peterson 


Gee 351 on eter serve cot! WATLOW'S FIREROD OPERATES 720 HOURS 





























: 


1 
t 








VARIABLE SPEED SHEAVES-—Bulletin ° 

25103, 16 pp. Describes and _ illustrates IN OPEN AIR AT 1800 F 
nonfreezing, nonsticking sheaves rated 
from 2 to 20 hp, as well as companion 


pulleys and sheaves, variable speed belts, | NO Other cartridge heater can match this! 


motion control motor bases, etc. Speeds, 
dimensions and prices are tabulated. T B 
Wood’s Sons Co, Chambersburg, Penna. Watlow’s Frrerop® Cartridge Heater has outperformed every 

Circle 352 on Reader Service Card other heater on the market in rigidly controlled laboratory tests. 


, 14” o.d. FirERop 214’ 
VINYL-ALUMINUM LAMINATE-Bro At a sheath temperature of 1800° F., a 4” o.d. FIREROD 214 long 
chure, 20 pp. Discusses performance and operated for 720 continuous hours rated at 90 watts per square inch. 
uses for the material and contains a sample The unit was still operating satisfactorily at the end of this test while 
as well as chips of each of 30 vinyl color- competitive so-called “high watts density’’ heaters had burned out. 
pattern combinations. Aluminum Co. of Under these conditions, standard cartridge heaters, manufactured 
Re, ToS ee See Seen 29- on the techniques used before the introduction of the 
Circle 353 on Reader Service Card . . 
FIREROD, burned out in minutes. 


CHAIN DRIVES—Bulletin 611P, 12 pp. E Make your own comparison test. FIRERODS will save 
Includes new ARSCM hp ratings for both er for you in three ways: Longer life, fewer replacements, 
roller and steel chains. Other data for “i 1s and less space needed for required wattage. You can get 


selecting proper chain drive covers chain Frrerops, best by test, with deliveries of two weeks or less. 

sizes, sprocket sizes, center distances, chain : c 4 

lengths and sprocket ranges. Chain Belt ype Write for Firerod Bulletin 367. 

Co, Sales Promotion Dept, Milwaukee 1. : 
Circle 354 on Reader Service Card 


POUR-IN-PLACE URETHANES-Book WA 1 L © W 


let, 12 pp. Lists physical properties of 
typical formulations and discusses and il- ELECTRIC MANUFACTURING COMPANY 


lustrates such applications as low tempera- 1392 Ferguson Avenue / St. Louis 14, Missouri 
ture insulation, building structures, pot- . 


79 
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SPHERCO 


BEARINGS 


If you have applications involv- 
ing linkage or transfer of motion, 
SPHERCO Bearings can supply 
your needs in a wide variety 
of materials with a quality that 
will give you top performance 
under normal or high tempera- 
ture conditions. 


Series Series 


TR-N TRE 
TRSeries TRE Series 


Forged Cne-Piece 
Control Link 


WRITE FOR BULLETIN 560 


STPINETRICTO 


A PRODUCT OF 
SEALMASTER BEARING DIVISION 
STEPHENS-ADAMSON MFG. CO 


9 RIDGEWAY AVE. © AURORA, ILL. 
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ting, cushioning and packaging. Plastics 
Div, Nopco Chemical Co, 175 Schuyler 
Ave, North Arlington, NJ. 

Circle 355 on Reader Service Card 


CONTROL VALVES—Bulletin LB-4, 16 
pp. Details construction, operation and 
specifications of single-seated, split-body 
valves. Includes schematics, cutaways and 
valve sizing formulas. Conoflow Corp, 
2100 Arch St, Philadelphia 3. 

Circle 356 on Reader Service Card 


RHENIUM AND RHENIUM ALLOYS 
—Brochure, 12 pp. Reviews properties and 
advantages of rhenium, rhenium-molyb- 
denum and rhenium-tungsten alloys, not 
ing their application in the electronics, 
nuclear, missile, aerospace and electrical 
fields. Performance curves and weight 
charts are included, Rhenium Div, Chase 
Brass & Copper Co, Waterbury, Conn. 
Circle 357 on Reader Service Card 


MOLDED PACKINGS—Catalog MP-361, 
8 pp. Products covered include V-pack- 
ings, U-rings, piston rings, V-rings, U-cups, 
Tables list: specifications; 
various compounds in which each packing 
is furnished; types of packing recom 
mended — for machinery, etc 
Greene, ‘I'weed North Wales, 
Penna. 


O-rings, etc. 


specihic 


& Co, 
Circle 358 on Reader Service Card 


SINGLE-TURN WIREWOUND PO- 
TENTIOMETERS—Folder, 6 pp. Spells 
out performance features and _tabulates 
electrical and mechanical specifications of 
linear, non-linear and sine-cosine poten 
tiometers. Included are photos, cutaways 
and outline drawings. Fairchild Controls 
Corp, 225 Park Ave, Hicksville, LI, NY. 
Circle 359 on Reader Service Card 


VARIABLE TRANSFORMERS—Catalog 
section 1, 40 pp. Contains electrical ratings 
and other specifications; application data 
and performance characteristics of bench ot 
panel mounting, cased and uncased units 
ranging from 0.165 kva-1.25 amp to 
kva-25 amp. Among illustrations are charts, 
graphs, circuit arrangement diagrams and 
dimension drawings. Standard Electrical 
Products Co, 2240 E Third St, Dayton, 
Ohio. 
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56-FRAME AC MOTORS-—Bulletin L 
3313A, 6 pp data, 
specifications, arrangements, 
performance curves and principal dimen 
sions of units rated from 4 to 2 hp. Also 
illustrates wide variety of special designs 
Kingston-Conley Inc, Sub of Howell Elec 
tric Motors Co, Plainfield, NJ. 

Circle 361 on Reader Service Card 
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another 


NEW IDEA 


DETECTOR CONTROL 


Patents & Patents Pending 


In another of many new-idea applica- 
tions, a compact TORQ speed detector 
switches a speed scale for continuous, 
direct reading from the 0-1,000 to the 
0-4,000 band, in an automobile distri- 
butor testing instrument. At the same 
time, the TORQ device automatically 
controls color-coded lamps to designate 
the scale in operation. The results are 
fool-proof direct reading of speed, 
simpler instrument operation and_in- 


creased versatility. 


TORQ speed detecting/control devices 
are snap acting, centrifugal switches. 
They actuate on speed alone, are vir- 
tually frictionless in operation, are built 
to specification tolerances at speeds from 
0 to 15,000 rpm and are rated up to 1.5 
million cycles of uniform operation. 


@ DIESEL ENGINES 
are practically run by a 
TORQ switch . . . cuts 
out cranking motors, con- 
trols cooling circuit, pro- 
vides differing fuel re- 
quirements, signals full 
speed 

@ ELECTRONIC EQUIP- 
MENT is protected against 
overheating with a 
TORQ switch to cut out 
circuit in event of cooler 
blower failure 

@ CONVEYORS are 
turned off automatically 
with TORQ switch if, 
for any reason, they fall 
below proper operating 


speed 


If your equipment employs a rotating 
shaft, you can use a TORQ switch. 


©TORQ 


ENGINEERED PRODUCTS, INC. 
60 West Monroe Street Bedford, Ohio 
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Let Marlow take the pumping “headache” out 
of your design department. It’s not just a dream 


but a proved fact that a custom-engineered Marlow 
can put efficiency into your product and give you 
a definite selling advantage over your competition. 
Marlow’s Pump Engineering has done just that for 
Original Equipment Manufacturers in many diver- 
sified industries. 

Modern, automated, manufacturing and engi- 
neering facilities enable Marlow to produce effi- 
cient, reliable, custom designed Self-Priming, 
Centrifugal, Straight Centrifugal, Diaphragm and 
Plunger Pumps... at mass production prices. 


Get in touch with us immediately. Write, wire 
or call and, in no time at all, a Marlow Field Engi- 
neer will be at your plant, ready and able to help 
you plan or design. There is no obligation and—it 
costs you nothing to find out. 


Check with Marlow ... today! 


MARLOW PUMPS 


Division of Bell & Gossett Company 


MIDLAND PARK, NEW JERSEY 


Longview, Texas * Morton Grove, Illinois 
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let these hands 


relseve your draftsmen 
from tedious hand 


ee 


] Var iyper ft. anes 


the lettering time of draftsmen 


Save your draftsmen’s valuable time for 
more creative work. The VARITYPER machine, oper- 
ated by your office typist, can letter up tracings 12 
feet or more in width. Type is instantly changeable 
affording a choice from hundreds of different styles and 
sizes. You can letter up such jobs as bills of materials, 
specifications, forms, instruction manuals, etc. Let- 
ters directly on cloth, offset plates, stencils and paper. 

This copy, for example, was prepared on 
a VARITYPER Model 610. The Headlines were photo- 
composed on the HEADLINER Machine. 


VARITYPER CORPORATION 
SUBSIDIARY OF ADORESSOGRAPH-MULTIGRAPH CORPORATION 


Cutting Costs Is Our Business 
@eeeeeeeeoeoeoeeeeeeeeeeeeeee0e0008680 
VARITYPER CORPORATION Dept. E-86 
720 Frelinghuysen Ave., Newark 12, N.J, 

Please send VARITYPER Book E 
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Regardless of cost, the best fastening devices aren’t worth a 
cent if corrosion shortens their useful lives. Driv-Lok grooved 
pins can be produced in a variety of metals and finishes designed 
to give you a positive lock, lasting through harmful effects of 
moisture, acids, alkalies, oils, solvents and other chemicals. 


From its raw material inventory of carbon and alloy steels, 
stainless, silicon bronze, brass and aluminum, Driv-Lok can fill 
your need for corrosion-resistant pins in extremely short order. 


Finishes? Standard is zinc electro plate. Heavier deposits, 
dichromate dips, and other finishes such as brass, nickel, cad- 
mium and black oxide, are immediately available. 


Let us show you how effective, versa- eu 
tile and corrosion-resistant, DRIV-LOK a 
grooved pins can be. Send for your free * 


catalog or give us a call, Sycamore 2148. 


DRIV-LOK SALES CORPORATION 


723 Park Ave., Sycamore 5, Illinois 
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ee 
NEW FLAT GEARMOTORS 


most compact / most torque 


Globe Type VS d.c. gearmotors give up to 70 oz. in. torque 
(35 oz. in. continuous duty) in two packages, one with a frontal 
area as small as 0.4 sq. in.! Motor develops .0025 hp in the 
8,000 to 17,000 rpm range; many standard armatures, 3 to 
50 v.d.c. End mounted gearbox: 62 standard ratios from 7.88:1 
to 25,573.65:1. Side mounted gearbox: 27 standard ratios. Case 
hardened gears. Units designed to meet MIL specs. Bulletin 
VSG. Globe Industries, inc., 1784 Stanley Avenue, Dayton 4, Ohio. 


GLOBE 
INDUSTRIES, 
INC. 


7] ee @ i — 9 = 
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MEASURING INSTRUMENTS ~— Bu) 
lectin 321.11, 12 pp. Outlines ranges and 
other performance data on gages for in 
dicating draft, pressure, differential gas 
pressure and temperature and pneumatic 
impulses from transmitters. Dimension 
drawings and response curves are included 
Republic Flow Meters Co, 2240 Diversey 
Pkwy, Chicago 47. 
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NICKEL ALLOY COATING—Booklect 
561, 12 pp. Reviews process for chemically 
depositing a uniform, hard, corrosion- and 
abrasion-resistant nickel alloy coating on 
copper, aluminum, titanium, and 
their alloys. Traces coating’s properties and 
performance and tabulates commodities 
and test conditions under which it is con 
sidered suitable. Kanigen Div, General 
American Transportation Corp, 135 S La 
Salle St, Chicago 90. 

Circle 363 on Reader Service Card 


iron, 


SHEAR PIN SPROCKETS—Catalog CD 
104-A, 4 pp. Supplies specifications, photos 
and outline drawings of stock sprockets 
with shear pin hubs and split taper bush 
ings. Browning Mfg Co, Maysville, Ky. 
Circle 364 on Reader Service Card 


SPRING PINS—Bulletin 2670, 8 pp. De 
scribes and illustrates 16 different applica 
tions and suggests others. Data includes 
standard stock sizes by material; recom- 
mended pin diameters for various shaft 
sizes; taper pin size equivalents; spring pin 
weights by size; insertion and removal 
forces in steel assemblies, etc. Standard 
Pressed Steel Co, Box 545, Jenkintown, 
Penna. 
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AIR VALVES-—Bulletin 0611-Bl, 4 pp. 
Design features and performance data are 
outlined for three high-speed, pilot-oper- 
ated models with working capacities from 
15 to 150 psi. Operation and control of 
the main valve is discussed and dia- 
grammed. Hannifin Co, Dept 126, 501 S 
Wolf Rd, Des Plaines, Ill. 

Circle 366 on Reader Service Card 


BERYLLIUM COPPER ALLOYS—Four 
data sheets, 4 pp each. Show physical and 
mechanical properties and provide data 
on heat treating, forming, joining and 
plating of beryllium copper. Brush Bery] 
lium Co, 5209 Euclid Ave, Cleveland 3 
Circle 367 on Reader Service Card 


POTENTIOMETERS, TURNS. 
COUNTING DIALS—Brochure BED 
A195, 4 pp. Covers nine potentiometer 
series and six turns-counting dial series, 
providing standard resistances and toler 
ances, temperature ranges, power ratings, 


READALL READOUT NEWS from Union Switch & Signal 


SOURCE OF BINARY 
CODE DATA TRANSISTORS, RPFLAYS 


MAGNETIC CORLS 


INDIRECT 
METHOD 


READALL 
METHOD 


ne 
SOURCE OF BINARY 
CODE DATA 


TRANSISTORS 


R AYS, DIODES 
a Se 5. EDGE LIGHTED PLATES. 


PROJECTED 


READALLS*’ reduce equipment requirements... 
simplify circuitry in industrial control systems 


A comparison of the two methods of dis- 
playing information reveals the advan- 
tages of READALL Readout Instruments. 
Method A shows a system which requires 
the use of complicated conversion equip- 
ment to bring about a visual display of 
desired data. Method B eliminates the 
need for associated conversion units. The 
additional equipment required in Method 
A increases initial equipment costs as 
well as installation and maintenance costs. 
Use of READALL Readout Instruments 


» 


PI 


makes it possible to eliminate the “black 
boxes” ordinarily required for use with 
more indirect readout methods. 

Outstanding features in one small pack- 
age: Readability of display. Binary de- 
coding. Data storage. Electrical readout. 

UNION READALL Readout Instruments 
are available in 10, 12, and 64-character 
units. Special militarized 12 and 64-char- 
acter units have been designed specifically 
for Mit-E-5422D. 

Write for Bulletin 1057. 


UNION SWITCH & SIGNAL 


DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY — 
TTSBURGH 18, PENNSYLVANIA 
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ASSURED SELF-LUBRICATING SECURITY 


wre LUBRITE™ 


Sel-L 
JS te 


Bohing Ovens & High 
Temp Eau: 


Chemicol & nery 
seeng Plonts 


Meteriols Hondiing Equipment Paper, food 


‘ Conveyor Systems Pr 
Lubrite self-lubricating bearings offer great versa- 
tility in hundreds of fields where dependability 
and superior performance are of prime importance. 


Lubrite Bearings, with clean, permanent, 
maintenance-free self-lubrication are designed 
to withstand severe loadings, temperature ex- 
tremes. submersion. corrosion and other adverse 
conditions. 


Lubrite may be just the bearing you need in 
your designs to obtain better results. 


Consult our Engineering Department on your 
application. No obligation. 


& Textile Mochmery 


cali 


e.. 
Hydro Electric Gote Beorings 
end Accessory Equipment 


. Rubber 


information, technical deta 
and specifications about 
Lubrite Self-Lubricating Ex- 
pansion Plates and Bush- 
Send for this free 20- 
page lLubrite Manual No 
55—it contains complete 
ings. Write today! 


Available now — New Manual No. 56 
with compiete technical information about 
LUBRITE SELF-LUBRICATING BUSHINGS, 


BEARINGS & WASHERS. 





Write for your copy. 


LUBRITE DIVISION 


MERRIMAN_ 8B 


ROS., INC. 


195 AMORY STREET, BOSTON 30, MASSACHUSETTS 
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Sian yas espected Builders 
of Industrial Machinery 


And the proof is in the performance of these highly special- 
ized units by Melvina Can Company of Maspeth, New York 
and Bartelt Engineering Company of Rockford, Illinois. No 
settling for second best here, when only the finest will do. 
Little wonder that builders of industrial machines to the 
most critical tolerances naturally turn to [cM] Index 
Drives . . . the vital quality component! 


Here's why: 

1. accuracy of index te .001” 
on 6” radius. 

. pre-loaded cam followers 
provide zero backlash. 

. exclusive machine ground 
cam track for smoother, 
jerk-free operation. 

. Consistent accuracy with- 
in .001” from centerline 
to centerline in the input 
and output shafts. 


c&Md , with 30 years of service to 
American industry, delivers index 
drives that out-perform, out-last and 
out-do the rest. Here is the one line 
of index drives that does the job 
you want donel 


Complete and informative literature and 
engineering data available upon request. 
Send for it today. 


Exclusive territories available for experienced 
representatives. Write for details. 
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Need a Small 
Snap-Action Switch? 


E33-00A 
SERIES 


Ye” x Ye” x 1-1/16” cose 


Long electrical and mechanical life 


Molded pivot for hinged actuator 
Standard mounting hole dimension 


. 
. 
© ROCK-Wipe contact action 
. 
. 
. 


Solder, quick connect or screw terminals 


RATED: UND. LAB. INC. INSP 
10 amps. 2 h.p. 125/250V A.C 


VY, amp. 125V D.C. 
f$ Ye amp. 250V D.C. 


CALL OR WRITE 


HERRY ELECTRICAL PRODUCTS CORP. 


66 G Highland Park, Il.. 
Phone: Idlewood 2-8182 
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Specially Designed 4 
for Qutdoor Use ga 


new 
Ylfsnpasg a Ay elaamaaiats 
BUTYRATE 2. 

ae?) =6WEATHER 
Cable x 


RESISTANCE 





DURABILITY 
AT LOW COST 


LIGHTWEIGHT, TOUGH, 
DIMENSIONALLY STABLE 


FOR WIRE SIZES 
Ye" TO 1" 


IMMEDIATE DELIVERY 
FROM STOCK 


WRITE FOR FURTHER INFORMATION 


Wae//e7 +// COMPANY, Inc. 


5705 Northwest Highway ¢ Chicago 46, Ill. 
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DESIGN LITERATURE 


sizes, linearity tolerances and number of 
turns. Borg Equipment Div, Amphenol- 
Borg Electronics Corp, 120 S Main St, 
Janesville, Wis. 

Circle 368 on Reader Service Card 


PRECISION DRAWN GLASS—Bro 
chure, 4 pp. Lists complete range of glass 
from standard borosilicate to metal-seal- 
ing glasses, which are available for redraw. 
Charts ID and OD tolerances, roundness 
and concentricity for various diameters of 
tubing. Also covers tolerances for different 
types of end conditions (sawed, ground, 
polished). T H Garner Co, 177 S Indian 
Hill Blvd, Claremont, Calif. 

Circle 369 on Reader Service Card 


PRINTED CIRCUITS—Bulletin, 14 pp. 
Describes and supplies specifications of 
flexible, flush and multi-layer circuits as 
well as series of standardized plated circuit 
cards. Design and production capabilities 
are also discussed. U S Engineering Co, 
13536 Saticoy St, Van Nuys, Calif. 

Circle 370 on Reader Service Card 


TEFLON PRODUCTS-—Bulletin S61L, 4 
pp. Details characteristics of thin wall 
Teflon tubing, single and multiple hole ex 
trusions of high molecular weight TFE 
Effect of molecular weight, crystallinity 
and void content on properties is charted, 
while chemical, physical and_ electrical 
properties of Teflon are tabulated. Driver- 
Harris Co, Harrison, NJ. 

Circle 371 on Reader Service Card 


SEMICONDUCTOR STRAIN GAGES 
—Brochure, + pp. Lists gage line, indicating 
resistances, lengths, gage factors, curvature 
radii, temperature ranges, dimensions and 
prices. Micro Systems Inc, 319 Agostino 
Rd, San Gabriel, Calif. 

Circle 372 on Reader Service Card 


PRESSURE REGULATORS—Bulletin 
LC-100, 4 pp. Gives operating ranges, 
mechanical specifications and performance 
curves for three standard models ranging 
from 2 to 120 psi. Explains principle of 
operation and provides large cross section 
of mechanism. Lexington Controls Inc, 
PO Box 132, Burlington, Mass 

Circle 373 on Reader Service Card 





FOR MORE CATALOGS 
AND BULLETINS 

. . 1600 of ’em—see your copy 
of Product Engineering’s Mid-Sep 
1960 Design Digest. There you 
will find helpful design literature, 
classified under 10 different head 
ings, from important manufacturers 
and suppliers of components, mate 
rials, power and local systems, 
manufacturing processes. 
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BORG-WARNER 





HUNDREDS OF 


Widths, 
Depths & 


Heights 


TO MEET YOUR 
ENCLOSURE 
REQUIREMENTS 
WITh 


EMCOR 
STANDARD 
CABINETS 


@ Cut costly enclosure design time. Select your 
packaging needs from a complete line of 
standard and heavy duty EMCOR Cabinets. 
EMCOR MODULAR ENCLOSURE SYSTEM 
Cabinetry provides for thousands of control 
center combinations. 

Engineered simplicity of basic frames and 
components affords quickest and easiest 
erection of control center assembly. 
EMCOR Cabinetry Engineers backed by the 
research and development “know-how” of 
the Roy C. Ingersoll Research Center set the 
pace for the packaging needs of electronics, 
instrumentation and electro-mechanical engi- 
neers from coast to coast. 

Rugged frame construction surpasses all 
standard requirements for increased load 
carrying capacities. 

Compatible cabinet design assures simplified 
and economical expansion at any time. 
EMCOR Cabinet manufacturing meets rigid 
quality-controlled craftsmanship standards. 
Nationwide organization of EMCOR Sales- 
Engineering Representatives assist in plan- 
ning stages and assure customer satisfaction 
beyond the sale. 


Condensed Version of Catalog 106 Available Upon Request. 


Originators of the Modular Enclosure System 


INGERSOLL PRODUCTS 


Division of Borg-Warner Corporation 
1000 W. 120th ST. © DEPT. 1240 © CHICAGO 43, ILLINOIS 
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EMPLOYMENT 
OPPORTUNITIES 


DISPLAYED RATE 
The advertising rate is $37.00 per inch for 
all advertising appearing on other than 
contract basis Frequency rates quoted 
on request. 


UNDISPLAYED RATE 
$2.10 per line, minimum 8 lines. Position 
Wanted ade in this style % the above 
rate. To figure advance payment count 
6 average words to a line 








CHIEF ENGINEER 


Midwest manufacturer of power 
equipment, garden, lawn, and home 
power tools, has opportunity for Chief 
Engineer to direct development work, 
project and experimental engineering, 
and quality control. We require experi- 
ence in directing a product development 
department with a manufacturer of simi- 
lar consumer durable goods as power 
mowers, tillers, etc., as Chief Engineer 
or Assisiant. M.E. degree highly pre- 
ferred. Age 35-50. Commensurate salary 
and bonus. Our personnel knows of this 
ad. We invite your confidential reply if 
you have the above experience. 


P-7202, Product Engineering 


645 N. Michigan Ave., Chicago 11, Il, 











A BRAND NEW 

— EXCLUSIVE — 

READER SERVICE 

WILL BE ADDED TO 

THE DESIGN DIGEST ISSUE 


A new, easy way for you to get suppliers’ 


catologs and bulletins—more than 2000 of 
them--indexed by product and alphabeti- 
exclusive 


cally by name. An 


PRODUCT ENGINEERING service: 


company 


THE DESIGN ENGINEERS’ 
PRODUCT CATALOG INDEX 


This will be the most complete index 
of available product data ever offered 
to Design Engineers. Be sure of your 
personal copy of this popular issue 
ond the Product Catalog index. Send 
in the subscription card in this issue 
—today! 


THE DESIGN DIGEST ISSUE 
September 4, 1961 
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This index ia published aa a convenience to the readers 
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FOR YOU: USEFUL NEW DESIGN IDEAS! 


personal copy of PRODUCT ENGINEERING sent each week to your office 


or home. ACT NOW. Fill out this card today. Don’t miss a single issue. 


1 year — NOW $3 2 years —NOW $4 









Canada 1 year — $5 2 years — $8 
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City = Zone State__ -_ 
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CYLINDER 


CONTROL 


i- 


DEAD-TIGHT SEATING OF ASCO 4-WAY SOLENOID VALVE PREVENTS PISTON DRIFT 


3-POSITION, 4-WAY DESIGN 


POPPET-TYPE SEATING — 


CANNOT STICK OR LEAK 
INSTANTANEOUS OPERATION 


EXPLOSION-PROOF 


ENCLOSURE AVAILABLE 


PRESSURES UP TO 250 PSI 
ON AIR, WATER OR OIL 


RUGGED BRASS BAR STOCK 


2 SOLENOID CORES 
AND 4 DIAPHRAGMS ARE 
ONLY MOVING PARTS 


... PERMITS PRECISION INCHING 


Positive control of the cylinder piston is inherent in the design of this 
ASCO Bulletin 8347 valve. Leakage of air or liquid is made impossible, 
so that whenever both solenoids are de-energized, the va’ve assumes 
a center position and all orifices are blocked, locking cylinder piston 
in position. Dead-tight (poppet-type) valve seating permits precision 
inching of the piston, as well as absolute control of any length of stroke, 
with instantaneous stopping and not a trace of drift. 


The utter simplicity of design and rugged construction assure many 
millions of trouble-free operations. You can choose the 8347 in either 
the 4,” or the *%” pipe size for pressures to 250 psi, and you can mount 
it in any position. It is available from stock for immediate delivery, 
as are other ASCO solenoid valves. 


Write for Bulletin 8347, providing complete descriptive information on this 
new, reliable 4-way. 


ASCO Valves 


DEPENDABLE CONTROL BY AUilomatic SWiICh CO. 54G HANOVER RD. FLORHAM PARK, N. J. FRONTIER 7.4600 - AUTOMATIC TRANSFER SWITCHES + SOLENOID VALVES + ELECTROMAGNETIC CONTROL 
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ow world’s largest tracer lathe 
assures precision 














Engineers of The American Tool Works Co. design 
maintenance of high precision right into their new 
Maxi-Swing Tracer Lathe with 16 Timken" tapered 
roller bearings on the nose and center of the spindle, 
drive and intermediate shafts. That’s because Timken 








jp 


bearings are designed and manufactured to take the 
big loads from all directions of this machine cutting 
¥%4” deep into work pieces of up to 40 tons. And they do 
it through a range of 22 speeds, giving rigidity with 
compact mounting and ease of assembly. 





Industry rolls on 


tapered roller bearings 











The Timken Roller Bearing Com- 
pany, Canton 6, Ohio. Cableaddress: 
“TIMROSCO”. Makers of Tapered 
Roller Bearings, Fine Alloy Steel 


ON-THE-SPOT ENGINEERING SERVICE. Our sales engineers can help you and Removable Rock Bits. Canadian 
right at the design stage to get the most economical bearing in terms of Division: Canadian Timken, St. 
needed capacity and precision. Why not call them in early? Thomas, Ontario. 
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